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For the towgh job of connecting the 
T/V Camera to the g6ntrol van something extra in 
the way of a trajMng cable system is needed. This 
is well provided for in BICC T/V Camera Cables 
with mouldgd-on Polypole Couplers. 


Take the 22-core cable for instance : by 
the use Of single wire conductors the diameter is 
reducedito only *850 in.—two-thirds the size of its 
conventional stranded wire equivalent! And the 
Polypole‘Coupler, integrally moulded to the cable end, 
reduces the possibility of conductor breakage to a 
minimumy 

Truly a perfect combination built for the 
job—and it bears the BICC hallmark of dependability. 

Our technical staff will be pleased to 
discuss this new development with you. 


(Ma TV CAMERA CABLES 
Ug  AWD-COUPLERS 


BRITISH INSULATED CALLENDER’S CABLES LIMITED 
NORFOLK HOUSE, NORFOLK STREET, LONDON, W C.2 
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The PERFECT TEST TEAM 


The illustration depicts a set of modern “ AVO ™ testgear being used to measure the * Q” of the secondary 
winding of the second I.F. transformer on a chassis of unknown characteristics—just one of many tests which 
can be performed by this combination of instruments. 


A signal of predetermined frequency from the “ AVO ” Wide Range Signa! Generator is being ted into the 
Electronic Test Unit, where it is amplified and fed to the secondary winding of the transformer. The Electronic 
Testmeter is connected across the tuned circuit under test and, from the readings obtained and the controls 
of the Electronic Test Unit, the “* Q ” of the circuit can be determined. 


The three instruments, shown as a team, cover a very wide field in measurement and form between them a 
complete set of laboratory testgear, ruggediy constructed to withstand hard usage. 
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Sele Proprietors & Manufacturers :— 
THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD. 
WINDER HOUSE . DOUGLAS STREET - LONDON S.W.1 Telephone: ViCtoria 3404-9 
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GOODSELL| 


RECEIVERS AND HIGH-FIDELITY AMPLIFIERS 
NOTE THESE FEATURES 


% impregnated grid coupling condensers. % Cadmium-plated steel chassis. 


P Partridge Mains and Output Transformers. 
the H.T. supply line. * 
Se Spe Senne = _ %* Model D.P.S. with separate H.T. supply incor- 
% Matched or close tolerance resistors, where porated on the same chassis for use with 
alance is important. multi-stage pre-amplifiers. 
b Pp Pp 


Williamson Amplifier Type K.T.66 D.P.S. to € 
specification. Illustrated is the dual power supply 
model with Partridge transformers, large paper 
condensers and B.V.A. valves. 

Price £29/5/-. 


= Four-Stage Tone-Control. Wide range 
four-stage tone-control and equaliser for 
L.P. and Standard records, with microphone and 
radio input. 

Complete with engraved perspex panel £7/17/6. 
Four-Station pre-set superheterodyne receiver 
with variabie selectivity, from £8/15/- (Tax £1/18/1!) 


Type €.L.37 D.P.S., illustrated, is a new model, @ 
using a special output transformer with sectionalised 

windings and having an_ extremely low leakage 
inductance, together with the latest Mullard B8a_ valves. 
9 watts output o os bs <a £18/18/0 


Amplifiers using transformers and chokes hermetically sealed in oil or tropicalised 
are availab’e for export or special orders 


You need a GOODSELL for good reproduction 


GOODSELL LTD., 40 GARDNER ST., BRIGHTON, SUSSEX. Phone: BRIGHTON 26735 


LONDON REPRESENTATIVE : 
HOLLEYS RADIO, 285 CAMBERWELL ROAD, LONDON, S.E.25. Phone: RODney 4988 


FOR HIRE PURCHASE TERMS AVAILABLE, WRITE TO LR.S., BALCOMBE, SUSSEX 
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7 he Mullard range of electronic flash tubes is 
ye B de range finding increasing use in industrial photography and in problems involving 


e the analysis of motion in production processes. 
* au : . eran” 

of a ndust ra al Gn account of thal high luminous ofisieney, low-triggering voltage, day- 

light colour quality, and short-flash duration, the Mullard flash tubes at 
* * , ‘ he i : iis 

present available offer wide possibilities in equipments used for applications 

Ap plications varying from the motion-study of workers to the examination of high- 
speed machinery in operation. 
Brief technical details on these tubes are listed below. Fuller 
information will be supplied on request to the Communications and 
Industrial Valve Department. 


DESCRIPTION 


Microsecond flash tube _ ole 
For operation in portable flash epienests 


For studio flash equipments. Provision is made ers a 
modelling lamp. This tube supersedes the LSD4 ae 


For higher power portable equipments oe -. pe 
Stroboscopic flash tube =a ins oi je = 30 watts dissipation 


Quartz tube for high-power or U.V. flash _.. 1000 
A ful! range of straight tubes is also available for thes who require line source flash tubes. 


“Mallard, 


MULLARD LTD., CENTURY seme SHAFTESBURY AVENUE LONDON, W.C.2 
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TELEVISION & RADAR 


SQUARE WAVES 


THIS OSCILLOSCOPE HAS A 
STEPPED Y-AMPLIFIER GAIN 
CONTROL COMPENSATED, ON 
EACH STEP OF APPROXIMATELY 
6 DB, TO ENSURE ACCURATE 
REPRODUCTION OF SQUARE WAVES 


OTHER FEATURES 


BUILT-IN WOBBULATOR 
TIME-BASE 10-250,000 c/s 
BRILLIANCE MODULATION 
SHIFT CONTROLS, etc., ete. 


PRICE £25 MODEL IW 


WRITE FOR DETAILS 
HIRE PURCHASE TERMS AVAILABLE 


ERSKINE LABORATORIES LTD., SCALBY, SCARBOROUGH, YORKS. 


(THE DEVELOPERS and MANUFACTURERS OF THE NOW FAMOUS TYPE 13 FOR THE SERVICES) 


FOR HIGH-FREQUENCY INSULATION 


p 7 . : n Mi Photograph by 
my : sf A permission of 
P ; f : 1] the Standard 
: | | Telephones & 
i 


Cables Ltd, 


The Tuning Coil shown is supported by our “FREQUELEX”’ 
Ceramic Rods, and forms part of 2 200 K.W. Radio Transmitter. 
This.is only one of many applications where Rods made to close 
limits are required. 
We specialise in the manufacture of Ceramic Rods and Tubes of 
various sections in several classes of materials over wide 
dimensional ranges. 
The Principal Materials are :— 
1. Porcelain for general insulation. 
2. Frequelex for High Frequency insulation. 
3. Permalex and Templex for Capacitors. 
The degree of accuracy depends on the size of the 

od or ‘Tube, but the standard degree of accuracy 
is outlined in the Inter Service Component Manu- 
facturer’s Council—Panel R Specification embodied 
in our Catalogue of Radio Frequency Ceramics, 
copy of which will be sent on request. 
Large Rods up to 44” long and 1}” square are used a 6s We shall be pleased to have your enquiries 
as supports for Tuning Coils, etc, oe for all sizes of Tuwes and Rods. Prompt 

deliveries can be given for most sizes. 


&3 Bullers LOW LOSS CERAMICS 


BULLERS LIMITED, 6 Laurence Pountney Hill, E.C.4. 


Phone: MANsion House 9971 (3 lines) Grams: Bullers, Cannon, London 
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@ The Ferrograph, combining 
operational simplicity with fidelity, ~ % 
is universally acknowledged an out- | | 
standing magnetic tape recorder of 
British design and manufacture. 
Among its users are numbered 
educational establishments, broad- 
casting studios, scientific and re- 
search organisations as well as a 
host of discerning music-lovers to 
whom quality recording and repro- 
duction are first essentials. 


Ferrograph, Series “‘ L ”—Utilising a modi- 
fied Wearite “‘ Tape-Deck,” the Ferrograph ® 
Model L.67 provides a continuous-playing loop 
giving up to 4 minutes at 74” per second or 8 minutes 
at 32° per second with top responses of 10,000 
cycles and 5,000 cycles respectively. It has been 
introduced to meet the needs of such applications as 
announcements, rehearsals, background music and 
effects or indeed, any position where the requirement 
is continuous repetition or repetition at stated 
intervals. 


Ferrograph, Series ‘‘ ¥Y *’—Recorder/reproducers providing 

the twin advantages of portability and rack-mounting. Designed 
primarily for “ Services” use, Model “ Y” recorder is housed in 
a@ robust aluminium case, has; an amplifier meeting the, exacting 
requirements of Government specifications and has been supplied 
to a number of broadcasting authorities in locations of severe climatic 
conditions. Model “ Y” (not offered for general sale), provides 
inter alia the facilities of two side-by-side tracks, three tape speeds, 
viz. 74°, 32° and 1” per second, 600 ohm inputs and outputs, remote 
control and voice/signal operation. 


errograp 


British Ferrograph Recorders are designed and manufactured 


wy Wright & Weaire Ltd. 


LONDON avo SOUTH SHIELDS 
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THE NEW KSI HIGH-FIDELITY AMPLIFIER 


This amplifier incorporates features of advanced design. The out- 
put stage is Triode connected KT66 valves in P.P. with negative 
feedback. The controls include Mic/Radio/Gram78/L.P. Separate 
bass and treble controls. Output 6 watts for 20 mV input, distor- 
tion below 0.5°/ response linear 30.—20,000 cps. £17.17.0 


RC TUNING UNIT 


Highly sensitive 4 valve, 3 waveband 
unit, combined TRF/Superhet reception, 
delayed AVC, infinate impedance detector, 
two R.F. stages on T.R.F. Guaranteed 
TWO years. £14.18.6 


including Purchase Tax 


Lily 


For optimum acoustic performance with any 


good 12 inch speaker. Labyrinth construction, AMPL | > j & - & 


walnut veneered and cross-braced. £11.11.0 + 
Plus 20/- deposit (returnable) for crate. 


Write to-day for fully illustrated catalogue, to: Phone WEStern 3350 


CHARLES AMPLIFIERS (SALES) LTD., 181 KENSINGTON HIGH ST., LONDON, W.8 


BOOST YOUR EXISTING 
E.H.T. SUPPLY 


You have a television receiver that is now not so 
new. No doubt you would like to substitute a 
modern tube and obtain a brighter and improved 
picture. Of course, you want to retain the existing 
E.H.T. supply, but it is insufficient for the higher 
anode voltage required. A problem with an easy 
solution. A Flyback E.H.T. Booster, which can be 
incorporated in your receiver, either commercial 
or home constructed, without disturbing or over- 
stressing the existing E.H.T. components. Easily 
and cheaply constructed, the only components 
required are one 2MQ) 1 watt resistor, two 0.001 
mFd 6kV capacitors and a 36 E.H.T. miniature high 
voltage rectifier. 


For further details of the Flyback E.H.T. Booster 
and also methods of obtaining E.H.T. supply using 


36 EH.T. MINIATURE HIGH VOLTAGE RECTIFIERS 


send 6d. in stamps for a copy of ‘‘ The Ali Metal 
Way ”’ (which also includes details of H.T., L.T. 
and H.F. rectifiers) to Dept. W.W.5. 


WESTINGHOUSE BRAKE & SIGNAL CO. LTD., 82 York Way, King’s Cross, London, N.1 
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-makes good soldiers 
-and good switches / 


Ma and machines are not, as yet, infallible 
— output that is 100% perfect is only a factory 
manager’s dream. Until that Utopian vision can 
become a reality, we must continue to safeguard 
our reputation — and yours — by a most rigorous 
standard of inspection at every production stage 
from raw materials to finished product. 

Only by so doing can we be assured that every 
Cutler-Hammer switch you buy from us _ will 
worthily uphold the reputation that has been so 
laboriously built up over many years. Only by 
so doing can we look forward to retaining your 
goodwill. Only by so doing can we increase still 
further the already long list of appliance manufac- 
turers standardising on Cutler-Hammer Switches. 

Let us know your problems: we are specialists 
in switchcraft. : 


"THE SWITCH PEOPLE” 


a 
| 
| 
i 
: 
| 


Other N.S.F. Products 
include: ‘OAK’ Rotary, 
Push-Button and Slider 
switches: Carbon and 

P - : i wire-wound potentio- 
Certain types of Cutler-Hammer switches have been aie Gee Gabbe 


granted limited Type Approval by R.C.S.C. to R.C.S/151. and Radio applications 


N.S.F. LIMITED * KEIGHLEY * YORKS 


Phone: Keighley 4221/5. Grams: ENESEF Keighley. LONDON OFFICE: 9 Stratford Place, W.!. Phone: Mayfair 4234 


Licensees of Igranic Electric Co. Ltd. for the above products of Cutler-Hammer inc. Milwaukee, U.S.A 
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ENCLOSED RACKS 


Imhof rack units are the most up-to-date enclosed 
sacks available. They are made as standard in 
6ft. and 4ft. sizes, to take I9in. panels and are 
19in. deep. Semi-standard variations are depths 
of 24in. and widths to take 22}in. panels. Multiple 
assemblies of any number racks can be built 
up requiring only two of the hinged end doors 
per assembly. The illustration is of a 3-unit 
assembly, showing one panel half extended on 
telescopic runners, the desk unit, and the gram 
unit which are standard extras. Also available 
are mobile bases for single units, and a large 
selection of panels, handles, chassis, brackets, 
etc. Special quotations can be given for non 
standard variations. Write for illustrated leaflet 
giving full information. ’ 


\ IMHOF'S 7 


ALFRED IMHOF LTD., 112-116, NEW OXFORD STREET, LONDON, W.C.1 
Telephone : MUS 7878 (20 lines). 


Regd. Design No. 85545! 


Qualtape Magnetic Tape Recorder 


%& IMPROVED DESIGN 

se NEW FEATURES 

%& PRECISION MADE 

te PERFECTLY BALANCED 
CAPSTAN DRIVE BY 
SEPARATE MOTOR 

%& UP -TO - THE - MINUTE 
DESIGN. RECORD HEAD, 
PLAYBACK HEAD, TAPES 
STOCKED. 


The Ideal Tape Recorder for 


Complete Kit of Parts £13-13s. — staneyonewe se meetings 


Make your own party records. 


FULL PARTICULARS ON REQUEST TO— wae A We epeens enenerey ote 
voice talent. Provide syn- 


£ L a Cc T 4 @) N } C 5 & & Vv Cc £ chronised music and speech 


(HALLAMSHIRE) LTD. or eR Pe eens 
m “ ” 
93-95, BUTTON LANE, SHEFFIELD pe Pa me age 


Only tools required— 
Telephone: Sheffield 21690 PLIERS, SCREWDRIVER 


MMR a SS SC SAE 
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from every 
point of view 


‘Frequentite’ is the most suitable insulating material for all high frequency 
applications. Seventeen years ago we introduced the first British-made 
low-loss ceramic, and consultation with us before finalising the design of 
new components is a wise precaution. 


STEATITE & PORCELAIN PRODUCTS LTD. 


Head Office: Stourport-on-Severn, Worcestershire. Telephone; Stourport |1!. Telegrams: Steatain, Stourport 
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UWLIRA GEN USING 1:-4v VALVES—PROPERLY 


No I The Ultra ““Twin”’ is a portable for use on AC/DC mains, or on batteries. The four 
- valves (plus metal rectifier) are 1.4v miniatures whose filament voltage is obtained 
from the smoothed HT supply. Animportant design requirement is that the filament 
voltage must be maintained substantially constant in the interest of the life 
of the valves. This is much easier said than done. 
This difficulty could arise when the mains input to a normal rectifier circuit is changed from, say, 230v A.C. 
to 230v D.C. The HT voltage would decrease on 
the D.C. supply by as much as 25%. This change MAINS VOLTAGE 
—added to the normal maing variation that has SELECTOR 
to be allowed for—is more than could be tolerated. ; 
To avoid the necessity for complicated switching MAINS 
to equalise the HT between A.C. and D.C. mains, BATTS 
the Ultra engineers have designed a circuit such SWITCH 
that the rectifier efficiency on A.C. mains is 
adjusted to a value which compensates for the 
voltage drop which occurs when the set is used on 
D.C. mains. See resistance R in the diagram. 
In this way, the HT voltage and filament voltage 
is maintained substantially constant at the correct 
value when changing over from A.C. to D.C. mains 
without the need for switching. 
This is just one of the outstanding features of the 
Ultra ‘“‘Twin”’ portable that has made it about the 
most popular receiver for many years past. 


ULTRA ELECTRIC LIMITED 
WESTERN AVENUE - ACTON - W.3 


Selected by 
“THE COUNCIL OF INDUSTRIAL DESIGN” 
‘for 


THE FESTIVAL OF BRITAIN 


(SOUTH BANK) 


POLISHED and NATURAL 
OAK and BLACK 


FELT LINED 


PHASE INVERTER 
DESIGN 


SOFT NON - RESONANT 
TIMBER 


SPEAKER « , DESIGNED FOR 10” 
; cS SPEAKER UNIT 
CABINET : 


(Limited number 3 ° 
Sc ice £7-5-O0 
B.B. Led. HOCKERILL WORKS, BISHOP’S STORTFORD, HERTS. 


Tel. : BISHOP'S STORTFORD 1394 
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ala WINDSOR 


leleviaiow: WOBBULATOR 


on WOBBULATOR + MODEL 260 A. TELEVISION WO 
w\s 
ss 


The first self-contained electronic instrument providing 
visual alignment facilities for television receivers. 
Simple, compact and efficient—its use will save many 
hours of valuable time in the service department. 


FEATURES 


* CARRIER FREQUENCY 5-70 Mc/s. 
10-140 Mc/s (on 2nd harmonic). 
BANDWIDTH 0-5 Mc/s total. 0-10 Mc/s (on 2nd 
harmonic). 


* 

* SWEEP FREQUENCY. 50 c.p.s. sinusoidal, return 
trace blacked out automatically. 

* 


OUTPUT. Adjustable from 0-10 mV approx. 
Fixed and variable attenuators are fitted. Output 
impedance 75 ohms. 


EARLY DELIVERY. 


Please write for further details and 


meTAMOR prdcts, § WINDSOR 
and TAYLO 


cared Eph ETSY: 


TAYLOR ELECTRICAL INSTRUMENTS LTD. Tel. SLOUGH 2138! (4 lines) 
419/424 MONTROSE AVENUE, SLOUGH, BUCKS., ENGLAND Grams. & Cables: TAYLINS, SLOUGH 


WIRELESS WORLD 


May, 1951 


Three heads 


are better 
than one! Jf 
ZZ, ; 


For Standard and Microgroove Recordings 
Green Spot with .co1” radius sapphire for micro- 

groove recordings. 
Red Spot with . 


ZZ 


\ 
Aan 


AA 


Extremely low mass at needle point (4/5 mg. 
only), allowing for reduction in downward 
025” radius sapphire for modern 


S pressure to 10/12 grams for standard recordings, 
standard recordings. and 5/7 grams for microphone recordings. 
Yellow Spot with radius sapphire for older 

standard recordings. 


-003 


Prices: With one head {400 plus {1 148 
. : : . ; urchase Tax. Extra heads each {2 10 s 
These pickup heads are fitted with an easily P : nacsiag ch £2 100 plu 
replaceable armature system complete with a semi- £{1 1 8 Purchase Tax. Spare armature system 
permanent sapphire. Armature mass 20 mg. with sapphire 14/8 including tax. 


Ci @ 4:0 Pm 
roduct 
ONNOISSEUT, prod 
Telephone: HALIFAX 69169 
Manufactured by A. R. SUGDEN & CO. (ENGINEERS) LTD., Well Green Lane, Brighouse, Yorks. 


150 D.C 0.004 
0.02 
0.00! 
0.004 
2.5pF 
0.002 
0.00005 
0.002 
RA. 3/16" « 7/16" 


Wkeg. Volcage Cap. Range. pF 


350 D.C 
600 D.C. 


300 A.C. 


oro>ro>rao>r 


B. 1/4" x 9/16" 


HUNTS w99 leads the way to 


. 

minimum size with maximum reliability 
Really strong end connections are one 3. Special moisture-proof moulded cas- 
of the features of the rugged construction 


ing, developed by Hunts. 
of the W99 Midget MOLDSEAL Metallised 
Paper Tubular. Others are:— 


4. Insulation resistance: 20,000 megohms 
or better for all values at working voltage 
1. Complete reliability—wire leads sold- at 20°C. 

ered directly to the capacitor unit, giving 


strength and freedom from intermittence. 
2. Self healing. 


5. Temperature range.— 40°C to + 71°C 
Registered Trade Mark 


(types also available for higher 
temperatures). 


Hunts will be pleased to send you full detaiis. 
Rares Bec ieaelti A. H. HUNT LTD., WANDSWORTH, LONDON, S.W.18 
SSR EEE ~ Telephone: BATtersea 3/3! Established 1901 
THE TRADE MARK OF RELIABILITY 
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High permeability 
magnetic alloys 


by Standard 


have steadily been improved and 


extended in range over many 
years and are produced by a 
Company which has the unique 
advantage of being large scale 
users of these materials. 

As a result of this, much direct 
experience of the requirements 
and the applications of magnetic 


| 


vmeablitty withumueualty high alloys is available, thus giving a 
flux density. jal 


Specially appli- 
ed to high quality diaph oe ; 
and pole pieces dente hen Bry 6 full appreciation of the desirable 
a WN ag characteristics and the actual 
conditions of use. 
PERMALLOY D for very high 
ity without undue 


for H.F. applications. 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, Londen, W.C.2 


TELEPHONE LINE DIVISION North Woolwich, London, E.16 * ALBert Dock 140] 


tom the 
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THE LYRICORD 
MAGNETIC TAPE RECORDER 


| A Recorder of sound straightforward design at a 
reasonably low price. 
| 
FEATURES. 
@ High oo Capstan. 
@ LOW WOW. 
@ Extreme ease of loading. 
@ No tape threading. ; 
@ INPUTS for high quality 
moving coil or ribbon micro- 


@ Records and plays for half 
an hour on standard reel 


NTIFERENCE [Motes 
@ Simplicity of operation. 
+ 


FOR TELEVISION € RADIO 


AWTIFERENCE 


LIMITED 


From the inception of tele- 
vision Antiference have de- 
voted the whole of their 
activities solely to the design 
and production of aerials 
and aerial equipment. Anti- 
ference pioneer work has 
produced a range of aerials— 
both television and radio— 
from which can be selected 
a model to meet the most 
critical individual conditions. 
Below are briefly described 
typical Antiference products. 


| The ‘*D6'’ THREE 
ELEMENT Television Aerial 
A high-gain model for fringe areas. 
Provides maximum signal and sharply 
lirectional reception, 


(Leaflet C/50/W 
2 The “ANTEX” Television 
Aerial 


Revolutionary in design and pertor- 
mance this aerial provides stronger 
signals and greater reduction of inter- 
ference than the standard “ H ” array 
Available with sft. and roft. mast and 
chimney or wall mounting, or with 
pole mounting fitting. 

(Leaflet E/50/W) 


3 The COMBINED Television 
and “EXSTAT”’ Aerial 
Provides interference-free reception 

of both television and radio. 
(Leaflet C/50/W) 


4 The “4-WAY” Television 
Aerial 


4 versatile aerial for strong signal 
areas primarily designed for indoor 
use, but can be mounted outdoois 
where signal strength is not adequate 
for indoor mounting. 


(Leaflet A/50;W) 


Send for the appropriate leaflets 
as shown above 


All Antiference aerials carry a 
free 12 months’ insurance ccver of 
against lightning damage 


67 BRYANSTON STREET 


LONDON - WI 


of tape. 

DESCRIPTION. 

High Flux 6)” Loudspeaker- 

Response 50-7000 c.p.s. 

Output power 4 watts. In- 

put channels: (a) 15 ohms. 

(b) High gain high imped- 

ance, Power supply 200-250 
| volts A.C, 50 cycles. Con- 

sumption 80 watts. Tave 

Speed — 7" per second. Volume 

level indicator. Dimensions — 16” x 

14” x 12" high. Weight—35ibs. 

CONTROLS. 

Tape Deck: (1) ON/OFF Master Switch. (2) PLAY/OFF/REWIND 
Switch. (3) Eraser. 

Amplifier: (1) RECORD/PLAYBACK Switch 

3) Tone Control. 

Price complete with high quality moving coil microphone and one reel 
Grade A tape—£55. Os. Odi. 


Can be supplied with ribbon microphone and external matching transformers. 


N. MIERS & CO. LTD. 


115s, GOWER STREET, LONDON, W.C.!. ‘phone : EUSton 75/5 


2) Volume Control. 


1.4, 3880 


BAKERs 


ous RADIO au 
PIONEERS OF MOVING COIL SPEAKERS SINCE 1925 


NEW 


“HIGH FLUX” 


HIGH FIDELITY 
SPEAKERS 


The World 
12” triple cone. 


1951 MODELS 


Famous 


12” Single Cone Model. 


18” « Duplex’. 


Write for Illustrated list 

and technical details of 

SPEAKERS, TUNERS and 
AMPLIFIERS. 


BAKERS ‘SELHURST’ RADIO 
Dingwall Road, Croydon 


Telephone: CROydon 2271/2 
BEEBE ESB SBESBSBESBHERBBRBEBSB 
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Taylor 
Tunnicliff (rerractories)Ltd 


ALBION WORKS LONGTON STOKE ON TRENT 


TELEPHONE: STOKE ON TRENT 5272 


LONDON OFFICE: 125 HIGH HOLBORN, LONDON, W.C.| TELEPHONE: HOLBORN 1951 
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SIGNAL GENERATOR 
TYPE 5 
100 KC/S-130 MC/S 


PRICE £14.0.0 
AT PRESENT AVAILABLE FROM STOCK 


The illustration shows our new SIGNAL GENERATOR 
TYPE 5 with the back and three internal screen covers 
removed. Experienced engineers will recognise at 
once that it possesses all the desirable features for 
good design and efficient performance, hitherto 
obtainable only in very expensive instruments. 
It is intended for serious work on television, radio 
and electronic equipment where efficient attenua- 
tion and extremely low stray field are essential. 
Compact, rugged in construction and completely 
reliable, it is the ideal instrument for use on the test bench 
and in the service department, etc. 
The RF oscillator is triple-screened by means of robust aluminium castings, 
and the efficiency of this method is further enhanced by adequate filtering of the HT, LT 
and mains supplies. Attention is drawn to the RF attenuator (bottom right-hand corner) where really 
efficient screening ensures the effective operation of these vital controls over the whole frequency range. 


Send for illustrations and pamphlet S5 which fully describe this remarkable 
instrument, enclosing P.O. for 2/6 if circuit diagram required. 


HOMELAB INSTRUMENTS, 68A COBDEN ROAD, LONDON, E.ll 


*Phone: LEY. 565! 


(THE TOOL WHICH PAYS f 
4 


BENDING DIE 


FOR STRIP _! a SUITING SHEARS 
“7a 


FOR STRIP 


Accurately cuts, 

punches and bends 

steel and aluminium 
strip, rod and angles for 
chassis construction and 
experimental work on 
radio and television jobs 
of all kinds. Indispensable 
to the busy amateur or 
professional technician for 


speedily making valve holders, condenser clips, wire 
holders, and clips etc. etc. Trade enquiries invited. 


JUNEERO LTD. STIRLING CORNER, BOREHAM WOOD 


HERTS. 


Telephone : ElStree 1936. 


BAIRD 


Magnetic Tape 
HOME RECORDER 


@ Complete with mike and 
one reel of tape. 

@ Inputs for mike, gram or 
radio. 

@ 10 watts push/pull ourpuc. 
Provision for ext. speaker 
30 mins playing time. 

@ Rexine covered case with 
lid and carrying handle. 


THREE SPEEDS 
3314-45-78 r.p.m. 


MU-!4 gram 
motots. instant 
selection ot speed 


required. No belts are used 
A.C. only 100-250v 50c/s. 


Price £7°3°4 Inc P.T. 


FL 
RADIOCRAFT 


PRICE 
from MARCH Sth 


£58°5°6 NO P.T. 


Extra reels ot tape £1-5-0 


DECCA 


HI-Fl crystal pick-up with 
TURNOVER head for micro- 
groove or standard records. 
Twin sapphires. 


Price £3°19°4 Ine P.T. 
oa 
Ltd 
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MODERN 
CAPACITOR 
ENGINEERING 


Ww! 


HIS modern method of mounting Dubilier 
T Drilitic Capacitors enables the maximum 
advantage to be secured from the improved 
electrical characteristics and size reductions, and 


is one instance of modern capacitor engineering. 


No loose parts, clamps, screws or rivets are 
necessary—a slight twist of the mounting ears 
and the capacitor is fixed. For chassis capacitor 
isolation, bakelite mounting plates are supplied ; 
metal plates are available with identical centres 


| DUBILIER 


for general replacement purposes of the older 


type capacitors and for interim tooling period. 
Ear Mounting Drilitic Capacitors type C.T.E. 
and C.R.E. have hermetically sealed seamless 
drawn aluminium containers, have solder tags 
and are supplied in the usual capacitances and 
voltages. 


Comprehensive catalogues giving detailed in- 
formation of Dubilier capacitors and technical 
service are available upon request. 


DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA ROAD, N. ACTON, LONDON, W.3 


Phone: Acorn 224! (5 lines). Cables: Hivoltcon, London. 


Marconi International Code. Grams: Hivoltcon, Westphone, London 


O48A 
B 
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—-M.R. SUPPLIES Ltd— 


The following selected material, being in new or otherwise excellent condition, i 
guaranteed to be in perfect electrical and mechanical order. All prices nett. No 
faulty goods ever despatched. 


HIGH DUTY SELENIUM RECTIFIERS. Brand new goods below half price. Funnel- 
cooled, full-wave, 30 v. 20 amps, 72/6, 60 v. 10 amp, 72/6 (des. either 2/6). 12 volts 
50 amps., 84/- (des. 2/6). Pairin bridge; 30 v.50 amps, £7 pair, 60 v. 20 amps, £7 
pair, 120 v. 10 amps, 27 pair (des. 3/6). And others. 


(des. 1/6). No. 12 (600 g.p.h.), 
(power required | h.p.) details on request s 
PRECISION JEWEL TIPPED GRAMO-NEEDLES. Standard or miniature shank, 
special limited offer, 2/@. (Please state which shank.) 
TRIPODS FOR P.A. SPEAKERS, al! steel, rigid and well-made, extending to 11ft., 
55/- (des. England 5/-) 
SYNCHRONOUS CLOCK MOVEMENTS, 200/250 v. 50 ¢. Fitted spindles for hour, 
minutes, seconds hands, l-hole mount, silent running, with dust cover 3jin. dia. and 
flex, 27/6 (des. 94.). Set of three plated hands for 5/7in. dial, 2/- 
THERMOSTATS. (Ex-A.M.) Switch |.5amp.at240v. Onat32 deg. F., off at 49 deg 
F., therefore right for frost protection. 4/6 each, 45/- doz 
VACUO THERMO-COUPLES (8.T.C.) 5 mA (10 mA max.) Unmounted, with four 
leads. In 2in. by lin, vacuum tube, brand new, boxed, 8/6. 
SHADED POLE INDUCTION MOTORS (Hoover). Brand new 200/250 v. A.C. R.P_M 
constant at 1,200, very silent running. For wire recorders, cine projectors, gram 
motors, cooling and extractor fans, stirrers, etc. Body 3jin. x 3jin., with shaft each 
end, 29/6 (despatch 1/-) 
G.E.C. RECORDING TAPE. Very latest high coercive (radio quality to 6 Ke/s) 
400 yards on standard reel, 30/- (post paid). 
VOLTAGE CHANGING TRANSFORMERS (Portable), 100/110 v.-200/240 v. (and 
° vice versa), auto-wound, loading 1.25 Kva. In steel cabinet 9jin. x 7in. x 6in., with 
© SHEFFIELO . carrying handle, brand new, £6/15/0 (des. 5/-). Also same rating in portable steel 
cabinet 10jin. x 9in. x 9in., with carrying handle, fitted voltage selector switch with 
LINCOLN @ 0/120 v. A.C. meter built in, £8/17/6 (des. 7/6) 
\ EVERSHED OHM-METERS, ex-Govt. Each instrument expertly overhauled and 
BOSTON in perfect condition. Two scales on each, 0/1000 ohms with clear readings of 0.5 
7 up to 100 ohms and 0/200,000 ohms. With carrying case but less flash-lamp battery, 
£5/10/0 (des. 1/6) 
KINGS LYNN @ FLUXMETERS (model WY0023), calibrated in three ranges, 500/1000, 1000/2000 
SUTTON (e) | NORWICH and 2000/4000 Gauss, direct reading. With polarity indicator and probe, less 
7 1.5 v. battery. Brand new in portable case 12in. x 9in. x 6in., 25/10/0 (des. 2/6) 
COLDFIELD Tx AIR BLOWERS, fitted Brooks 1/8th H.P. (1/4th H.P. frame). Induction motor, 
220/250 vy. A.C. 2,800 r.p.m. Outlet 3in.x 2in., reconditioned as new, £5'7/6 
(despatch England 5/6) 
DELCO EXTRACTOR FANS, high duty 12in. model. 220/250 v. A.C. Mounting ring 
ld4in. dia. Induction motor £5/17/6. Or with protective grille, £6/§/6, both 
carriage paid England and Wales. 
EVERSHED BRIDGE MEGGERS (250 v.) 8.H. ex-Govt. Each one expertly over 
hauled before despatch Range: Megger 0/50 ohms. Bridge .001-100,000 ohms 
shown in four digit windows, with 10/1 and 100/1 multiplier and divider. With 
carrying case. £17 (despatch 4/6) 


Despatch costs apply to mainland only 


MLR. SUPPLIES Ltd., 68, New Oxford Street, London, W.C.1 
Telephone : MUSeum 2958 


—because we have recently completed Al DS TO b FF iCl £ N CY 


demonstrations in the areas shown above, 
and proved to dealers and others that the i 2 
Model 63A Folded Dipole gives an extra- a S. G. BROWN Type “K” Moving 


Coil Headphones meet every 


laboratory and DX work, 
monitoring, etc. Accuracy is 
assured by their High Quality 
reproduction. 


The Model 63A has both gain D.C. Resistance 47 ohms. Impedance 


P " 52 ohms at 1,000 c.p.s. Sensitivity 
AND broad bandwidth and is 12 x 10-12 watts at il Ke --.0002 


the foremost correctly matched seiner 
high gain Television aerial today. 
Model 63A with 1{0ft Dural 
Mast, £10/10/- retail (extra for S. G. BROWN Type “F” 
16ft mast él 8 -). ! (Featherweight) Headphones 


derive their popularity with 


ee ace the world’s radio enthusiasts, 
Aerialite Limited are the actual experimenters and service. 
manufacturers of all Aerial men because of their High 


: : Sensitivity, Durabilit nd 
Equipment for Radio and Tele- lightness of weight. 


vision, and we make a full range Oe ten a 
. . pedance y oh ce fy 

of Co-axial and Air-spaced cps. Sensitivity 8 bs. below | 

. microwatt per bar at |, c.p. 
Feeder Cables in our Laboratory —Weight 9 ozs. : 
controlled factories. Lists sup- 
plied on request. Send for Brochure ““W,"’ it gives details of alf 
types of S. G. Brown headphones. 


tricts previously regarded as 
*“ black "’ areas. 


ordinarily good picture in dis- 1 requirement of those engaged on 


Type “K” 


é @ 


LTD. SHAKESPEARE STREET, WATFORD, HERTS 


CASTLE WORKS, STALYBRIDGE, CHESHIRE. Telephone : Watford 7241. 
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RADIO ENGINEERING 
RADAR OPERATING 
GROUND SIGNALLING 
AIR SIGNALLING 


WIRELESS WorLD 


Wherever your special interest lies.....0. 


there’s a place for 


Big things are happening in the 
Royal Air Force — notably on the 
radio side where the newest tech- 
niques of wireless and radar are now 
being adopted as standard practice. 
Men and women of skill and intelli- 
gence are urgently needed to take on 
the operation and maintenance of 
the newest and most varied equip- 
ment. It’s a good life and it’s packed 


with interest ; pay is good from the 
start, with all basic living expenses 
found ; and promotion — via the 
new Technician Ranks — can be 
extremely rapid. And don’t forget : 
today you can make the R.A.F. a 
lifetime career with pension up to 
£5 a week when you retire. Find 
out more about it : send the coupon 
now. 


Send for your copy of these booklets WOW! 


OE He RRR BOO nrg RES n 


TO: ROYAL AIR FORCE, (W.D.24A) VICTORY HOUSE, LONDON, W.C.2 


Please send booklet describing life in the R.A.F. (Tick which you require) 
| A. On the ground| | B. In the air se 


Applicants from 
Brivisth Isles, only) 
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YOU CAN MAGNETICALLY RECORD 


using your Gramophone Motor as a Drive 


Necessary parts, also usable later for a more 


ambitious job, plans available, 1 Spool Diamond Magnetic a 

Recording Tape and 1 take-up spool, 2 Corner Brackets, 1 Roller, 

1 Record-playback Head Kit, 1 Friction Clutch, 1 Dual-purpose Supersonic Oscillator and Two- 
Set of parts £7.15. 0 or items supplied separately. 
Also Constructional Data for Wire and Tape Recorders 5s. 


PARK RADIO OF MANOR PARK, 676/8, 783 Romford Road, London, E.12 


stage Preamplifier and your Radio Chassis. 


WEYRAD 


We are pleased to announce several additions to our 
range of Radio and Television Components. 

Our New Catalogue—price Sixpence per copy— 
gives full details of 

INDIVIDUAL COILS—Air-cored, iron-cored and 
screened types giving coverage from 12.5 to 2,000 


metres. 

COIL PACKS—Using miniature iron-cored coils. 
Special versions of particular interest to manu- 
facturers. 

BANDSPREAD COIL UNITS—Complete coil 
assemblies covering nine wavebands—six of which 
are expanded to an effective scale length of seven 
inches. 

TELEVISION R.F. STRIPS—Complete superhet 
units with demountable R.F. and oscillator stages 
giving easy alteration to any channel. 

LF. TRANSFORMERS—At present in quantity 
production for manufacturers at home and overseas. 
Miniature, medium and standard sizes. 
CHOKES—R.F. and L.F. types. Mains chokes for 
interference suppression. 

In addition to the standard lines detailed above we 
are fully equipped to carry out all types of winding and 
assembly work—including power transformers, heavy 
duty output transformers and units to specification. 


WEYMOUTH RADIO MANUFACTURING 


CO., LTD., 
CRESCENT WORKS, WEYMOUTH. DORSET 


IS 


HOME STUDY 
backs radio experience with 
sound technical knowledge 


MANY men who wished to link their radio experience with 
a sound technological background have received successful 
instruction by means of an ICS Course. Its value has been 
proved not only to amateurs but to men who already have a 
professional interest in radio and television engineering. 
including those taking qualifying examinations. It is invalu- 
able, also, to students who wish to prepare themselves for 
a job im this field. Courses of instruction covering radio 
and, if necessary, television, include the following : 


Complete Radio Engineering . Radio Service Engineers 
Radio Service and Sales . Advanced Short-Wave Radio 
Elementary Electronics, Radar and Radio 

Television Technology. 


And the following Radio Examinations 


British Institution of Radio Engineers 
P.M.G. Certificates for Wireless Operators 
City and Guilds Telecommunications 
Wireless Operators and Wireless Mechanics, R.A.F. 


Write today for our FREE “ RADIO ” booklet which fully 
describes the above ICS Courses and the facilities for the 
complete study of Radio and/or Television technology. The 
ICS Advisory Department will also give free and impartial 
advice on the need for and the means of instruction. 


Ynleopnalionwl 


CORRESPONDENCE SCHOOLS 


Dept. W.L.22, International Buildings, Kingsway, London W.C.2. 
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Introducin 
ing the lesser kn 
pages of our catalogue wre 


MARCONI INSTRUME 
LIMITED wa 


Precision 
FREQUENCY MEASURING EQUIPMENT 


Type TME2 


Each year there is a steady but necessarily limited 
demand for certain ** hand-made” Marconi 
instruments. As often as not the customer is 
an extremely thankful overseas engineer — one 
whose difficulties have been resolved by the 
discovery of our unique specification. 
Ordinarily such craftsmanship cannot be lightly 
bought, but we devote ourselves to solving the 
economic as well as the technical aspects of a 
measuring problem. Although the equipment 
illustrated is created with infinite care, it is well 
within the reach of those whose operations 
depend on the precise determination of radio 
frequencies. And, because of the wave-length 
allocations accepted by C CLLR. delegates, fine 
frequency discrimination within congested wave- 
bands is more than ever necessary. 

PRECISION FREQUENCY MEASURING EQUIPMENT, 
Type TME 2, is 4 complete and self-contained 
mains-operated installation for the direct indica- 
tion of frequency in the continuous range 1 ke/s 
to 30 Mc/s to an accuracy of | part in 107. 
This range is capable of extension. 

By a stroboscopic method fine discrimination 
to within a fraction of a cycle per second can 
be obtained. A synchronous clock enables the 
accuracy and stability of the crystal to be 
checked against time signals or astronomical 
observations. 


MARCONI INSTRU 
MEN 
TS LTD., St. Albans, Herts. Telephone: St. Alb 
: S¢. ans 6161/7 
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“@-MAX" BATTERY RECEIVER 


@ 10-550 METRES 
@ ALL DRY BATTERIES 
@ BUILT-IN SPEAKER 
MODEL Q8T'S Price 20 gns. 
(Pur. Tax Extra) 


IN STOCK 
DECCA three speed motor 
Twin head 


CONNOISSEUR twin speed mote 


Components incl. full rang je 
resistors, etc., and ourruT TRANSFORMERS. by 

VORTEXION (meta! c 

. . $ (Sileor 1 core) 
Be Pee . PARTRIDGE (unpotted) 

“ ° id (Potted) ° 

G-HAX V.F.O. (Clapp) LEAK “ Point One "’ Amplifier 
MODEL CV-I PC/PA/U remote control Pre-amplifier 
e ACOUSTICAL QUAD 12 w. amplifier 
Price 14 gns. | souND SALES AZ amplifier 


oococeoeoo 


BARKER Natura) Sound Speaker 
esis” ga 
POLYMAX odel 150 : 
UNBREAKABLE | *33,°°"""" Pers , * 
INSULATORS 1240 x 
a 
“@-MAX” GDO.-! 


G +e nae Neg AXIOM 
Stand-offs 4 in. . WHARFED. 
GRID DIP OSCILLATOR 
Price 94 gns. (with ! Coil) 


1 in. GOLDEN =: 
W10/C8 loin, . 

Range : 1.5-300 mce/s. 

(8 Coils — 3/6 each) 


x 
eS 
~ 


W12/C8 12in 
Speaker switch 


Ihin ° 
Feed-Through Crossover network eee 
rogroove Equaliser . 


Whi 
Beehive insulators, 


eo@eacoa ooo oo 


Sole Agents Abroad. 


K. G. Khosla & Co., 22, 
School Lane, New Delhi, 
India. 


Etabits Py Houart, 


— if you connect it 

with flex to your main 

set you will then have 

radio in tworooms at 

the same time. Yes, 

a . a it is lovely isn’t it ? 

mopEL “a” : bm . This one is called the 
“4 Major—a lovely cabinet—in fact 

\- a lovely speaker for the sitting-room, Sir. Yes, 

it stops all that messing about when you have company— 


d b f h 
AUTOMATIC COIL Rory hn ver Riga Se hy ey ek es 
WINDING MACHINES 


Consider these advantages and buy a 
AND HAND WINDING MACHINES Richard Allan extension speaker. 


, , BABY 42). MINOR .S5- MAJOR . 68/6 
Machines supplied complete with stand | cy.NBARD Walnut... 647 6 seen ch ny, light 


™ j ; o¢ dark s 44 10 0 DE-LUX 
motor and Two-Speed Friction Clutch ¢ NSOLE Walnut is 6 


ETA TOOL CO | Rh avd Allan SS 


29a, WELFORD ROAD, LEICESTER | paDIOLTD., BAFFLETTE HOUSE, BATLEY, YORKSHIRE 


Please note that ‘‘ BONNIE’’ and “ JUNIOR” models ere now out of 
production. 
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rien) 


val m ts se) \ Where there’s 
radio, there’ S 


Almost every component required for the produc- 
tion of radio and television is made by Plessey— 
the largest manufacturers of radio components 

in the Commonwealth. The name Plessey is a 
guarantee of fitness for purpose 
and reliability, whether on a 
simple or a complex component. 
Full details can be found in the 
large selection of Plessey des- 
criptive literature, for which 
executives in the industry are 
invited to write. 


THE PLESSEY nou? aud LIMITED 
ILFORD - ESSEX 


Powis HONE: I1LFORD 3040 
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G , ; , 2 
SF 4CCOOUd Stlve ? 


In these days of steadily rising raw 
material prices precious Silver has 
become even more precious For 
Silver, however, there is no substitute; 
Electrodes of our Capacitors are 
made from pure Silver; Contact 
Foils and Wire Ends are Silver plated. 


STABILITY RADIO COMPONENTS LTD. 


COMMERCE ESTATE, WOODFORD AVENUE, LONDON, E.18. 


BUCKHURST 6501/2 


Heres the 


istan 


Set / |: 
j FOUR POLE MOTOR FP 10 
. : 


A precision engineered well 
balanced motor, designed to give 
constant, trouble free performance 
indefinitely, This motor is -used 
extensively in many wite and tape 


— recorders, and gramophone units 
THE ‘ ? now manufactured. 


: a Note these features :—Fully pro- 
TRIMMER ee ~ tected « Dual voltage range « 


Negligible external magnetic ficld « 


KIT = : Oil impregnated self aligning 
: / : bearings + Speed constancy and silent Speed (light) 1g00 rpm. Torque 
us / running. 3 inch ozs. Weight 1] Ibs. 
which no Amateur or 
fessional Radio or Television TWO POLE MOTORS SRI & SAD. 
Engineer can afford to be 
without. 7 A rugged and highly cfficient motor that will stand heavy 
overloads, and for intermittent ratings is capable of giving up to 
twice th: rated power. Used extensively in many motion displays, 
End Trimmer * 1 Set of Feeler Gauges fans and gtamophones now manufactured. SR! MODEL; Speed 
Side Trimmer (light) 2750 &.p.m. Torque 3.0 inch. ozs. —Weight 2.31 Ibs. 
Yaxley Switch * gy +S oaipcaama SR2 MODEL; Speed (light) 2750 r.p.m. Torque 2.0 inch ozs.— 
Contact Adjuster Weight 1.7 Ibs 
Low Capacity Trimmer *% 1 Set of four genera 
Screwdriver from 0 to 8 B.A 


In durable black crackle finish metal case 


a .. Leaders in their field 


J. & S. N EW M AN Lt d. oR ge og eng my Birmingham Sound Reproducers Ltd., Old Hill, Staffs. Tel. Cradley Heath 6212/3 
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To the electrical and radio service engineer 


i i "7 ure ee os 
An oscilloscope in miniat 


The criterion of usefulness of a cathode-ray tube as an 
oscilloscope is the ratio of the screen diameter to the 
diameter of the spot but there is a practical limit to 
the extent to which the screen diameter can be 
reduced, even though the spot size is reduced in 
proportion. One outstanding feature of this oscil- 
loscope is the comparatively large screen for an 
instrument of such small dimensions. Although the 
overall dimensions of the case are 114 in. x g? in. x 
4} in., the tube has a 23 in. screen. 


Y 


The 
Miniature 
Cathode-ray 
Oscilloscope 
Type 244 


METROPOLITAN-VICKERS ELECTRICAL CO. LTD. 
TRAFFORD PARK, MANCHESTER 17 


4 
Member of the A.E.1. group of companies 


RE/9c2 


UMNO A(@ @—Pioncers in Radio and Electronic equipment 
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Question 
Answered 


W LAT IS ‘CHEAPNESS’? Is it low initial cost just the hgures on the 
invoice? Or is it the sum of good design, good materials, and good work- 
manship—coupled with delivery to schedule and a reasonable and economic 
price? Where loud-speakers are concerned, we know what the answer 
should be 

If radio sets ‘wore out’ in a year, then money spent on reliability 
would be sheer waste. But as they are designed to last—perhaps too long!— 
saving’ a few pence on the speaker can be false economy indeed. 

R. & A. Reproducers are cheap in the real sense. Let us send samples 


and technical information, so that you can prove this for yourself. 


REPRODUCERS AND AMPLIFIERS LIMITED 
WOLVERHAMPTON ENGLAND 


Telephone: Wolverhampton_22241. Telegrams: Audio, Wolverhampton 


VALVES!! VALVES!! 


RECEIVING, TRANSMITTING, 
MAGNETRONS, KLYSTRONS, 
CATHODE-RAY TUBES, PHOTOCELLS, 
ETC. 
LARGE QUANTITIES 
& GREAT VARIETIES 


IMMEDIATE DELIVERIES FROM 


STOCK 

WRITE OR ’PHONE:— 
P anskt 
4; IMDED | ATTEN . S. 4 ide HE- M: AN- SKEE) 


ents 
fegal nase Mark 


wes. | Ga oP lap teh i on 


THE LOWEST EVER ATT 74 147 [on (036) (pronounced ELECTRONIC 
CAPACITANCE OR [a2 | 741/13 [026] 0-44) uf ENGINEER & STOCKIST 
ATTENUATION | As 73 [06 ee i: 

D 


IMMEDIATE ree | oma ae on" 95 STRODES CRESCENT 


ea | 73 | Wo] 25 [036 STAINES - MIDDLESEX 
DELIVERIES Vecx 021132131 10.36 


cA TELEPHONE : STAINES 3971 
SPECIALISTS Iw alnspacéo | EM | 6-3 [1731 3.2 [0.36 


ARTICULATED CABLES SWCE(S29 | C2. $2} een | PROBABLY THE LARGEST ACTUAL 
TRANSRADIO LID meeExeICUCK STOCKIST IN ENGLAND 


ieee ca stiaritticafemmed 2 WHOLESALE & EXPORT ots 


ee a ihe 
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OF INTEREST TO PHYSICISTS 


Qssm 
Sub-miniature 


Klectrometer Triode 


TYPE E.T.3. 


Whilst having a performance comparable to the 
older type electrometers with regard to stability 
and input resistance, the Osram E.T.3 has the 
added advantage of smaller physical size which 
enables the valve to be sealed into vacuum 
systems etc. 


In addition, a low filament current is required 
which, with the voltage rating of the filament, 
enables it to be operated from a small dry cell. 
In this sub-miniature Electrometer Valve, the 
input resistance is better than 10'* ohms. 

Full details of the E.T.3 may be obtained from 
Osram Valve and Electronics Dept., Magnet 
House, Kingsway, W.C.2. 


THE GENERAL ELECTRIC CO. LTD. 


MAGNET 


HOUSE 


RATING: 


Filament Voltage 1.25 volts 


Filament Current 0.025 amp. 
Anode Voltage 9 max. volts 
Amplification Factort 1 

70 UAIV 


insulation Resistancet > 10!4 ohms 


Mutual Condu:tancet 


t Measured at Va—6, Vg=—2 
t Measured at Va—6, Vg=—3.5 


Copacitance, Grid to all 
other electrodes 1.3 pF 


Capacitance, Grid to Anode 90.2. pF 


KINGSWAY, W.C.2 
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MYCALEX TELEVISION 
DIPOLE and REFLECTOR 
AERIAL MOULDINGS 


(9660. TRADE wana) 


INSULATOR 


THE 


@ Watertight assembly. 

@ Long leakage path. 

@ Element rods reinforced by 
the inserted metal tubes, 


at a point where fracture 
is liable to occur. 


@ Mycalex has high surface 
resistivity to moisture 
under damp conditions. 

@ Great physical strength due 
to nature of Mycalex which 
is a bond of Mica and Glass. 

@ Electrical connections easily TYPE 
accessible by means of re- MARK II 
moving the tough rubber 
end cap illustrated. 

‘Phone ; CIRENCESTER 400 or send enquiries to 


MYCALEX COMPANY LTD - ASHCROFT ROAD - CIRENCESTER GLOS 


—— 


HIGH GRADE LABORATORY EQUIPMENT} 0 (= 


REBUILT AND GUARANTEED AS NEW L. P. RECORDS | 


sound better still... 
if you fit 


MODEL 492 4-watt AMPLIFIER UNIT 


For A.C. mains, 110/260 v. Gives 
necessary bass compensation for 
L.P. records with separate bass and 
treble tone controls. 

Fitted with switch to 

correct frequency 

response for 334 or 

78 r.p.m. records and 

also radio in- at 

put position. 


SIGNAL GENERATOR TYPE T.F.144G 


WE HAVE A COMPREHENSIVE STOCK 
OF WHICH THE FOLLOWING IS A 
SMALL SELECTION 


Vaive Voitmeters Type TF428B Signal Generator Type TF144G 

Oscilioscope Type 208 Dumont a » »  TSITF 

Universal Bridge Type TF373D e »  TF3906 
Signal Generator Type 18B ” ” 605B 

Beat Freq. Oscillator Type TFI9SL 

moi Retail price £17.0.0 

Cover extra £1.15.0 


For further particulars of this and other high-grade 


electronic instruments, write to :— 


HATFIELD INSTRUMENTS 


175 UXBRIDGE RD., HANWELL, LONDON, W.7 
Telephone: EALING 0779 


Write for details to 


GRAM@I@N REPRODUCERS LTD 


9 HANW ORTH TRADING ESTATE, FELTHAM, MIDX. 
Telephone : FELcham 2657/8. Telegrams : “Reamp. Feltham.” 


“Toc 
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interested 


If you were offered a 340 page book crammed full of valuable 


valve data, characteristic curves and circuit diagrams, none of which 
was available elsewhere, you wouldn’t think 2/- was a high price. 


That’s exactly what is offered in the 1949/50 Ediswan Mazda Valve Manual. 


of its type because instead of 
replacing the previous issue it 


devotes the whole of its pages 


| to completely new information. || 
: i 


We can't believe you're not interested, that’s why we've got a copy packed ready to 
put your name on—send Postal Order 2/6 to include postage and packing—today ! 
TT TE I 
Technical Publications Department, 


THE EDISON SWAN ELECTRIC COMPANY LTD. 
155 CHARING CROSS ROAD, LONDON, W.C.2 


Member of the A.E.I. Group of Companies 
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Recognised as the Most Reliable Valveholders 


Sub-Miniature Valveholders 


SM5/U — 


ba 


SM8/UA 


— 


All Moulded in Silica-loaded Polystyrene 


THE McMURDO INSTRUMENT COMPANY LTD., VICTORIA WORKS, ASHTEAD, SURREY 


BSA TYPES 


SM5/U. Panel Mounting 
SM5/US. Chassis Mounting 


B8D TYPES 


SM8/U. Panel Mounting 
\ SM8/UA. Chassis Mounting 


* ASHTEAD 3401 


SUCCESS? 


Never before has such a vast field of opportunity 
been open to the technically minded. Because we can 
call on the unique experience of the great E.M.I. 
Group (*‘H.M.V.’’, Marconiphone, etc.), our courses 
are based on the needs of modern industry. Let us 
help you to take advantage of the great demand for 
technicians in Radio, Television and all branches of 
Engineering. Take the first step NOW ! 


oR FREE 8 


-—— rit “ . hich interest YO 


s) W Dept 
1 mark the sublet" stitutes. © 
\ obligation): &- Square. Lon 


nd pos 
dy 16, 10 


— mechanical EMS. 

* production ENE. 
7 Electrical Ent 
1 Other subjects 


\ 
\ 
1 
H oO Television 
\ : 
\ 


E.M.1.—the industry behind the 


ROCHURE a 
c (without 
Pembridge \ 


| Radio 
- peronautical ENE: oie 


o DraughtsmanshiP [ eivit Service 


ERE TELEVISION 
: ADAPTOR UNIT 


Spx 
pen: TYPE S.C. “88” 


Adaptor Unit 
S.C. “88” 
eliminates 
costly 
troublesome 


conversions 
IT ADAPTS THE “LONDON "’- DESIGNED TELE- 
VISION RECEIVER FOR SUTTON COLDFIELD 
RECEPTION — PERFECT SOUND AND VISION 
Small and compact, the unit, embodying power-pack, 
and all the necessary ‘‘works,"’ is simply fitted between 
aerial and set. Sut itself is entirely untouched, and in its 
original state—thus retaining itsfull‘‘design-efficiency.”’ 
Of particular interest to “Fringe’’ viewers. Real saving 


of time, trouble and cost. P 
Price 7 Gns. nett 


Full details supplied. 
Two models: “L” for 30/35 miles radius of transmitter 
“PF” jor “Fringe” areas. 


\ 
\ 
\ 
\ 
\ 
\ 
\ 
1 
| 


so caPETATS) | 


Manufacturers: 


SPHERE RADIO LIMITED 
HEATH LANE, WEST BROMWICH, ENGLAND 


College 


1 2«a 
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* A POINT OF DETAIL NO. 2 * 


In any amplifier capable of high quality 
reproduction, the influence of the volume 
control is significant and worthy of more 
attention than it receives in most “ speci- 
fications.” In the Q.U.A.D. final test 
pass figures, the effect of the volume 
control is an integral part of at least four 
measurements. 


a. The frequency response of the complete c. Distortion figures are measured with 
equipment when set to level is within inputs up to ten times higher than those 
0.3db in the range 20-20,000 c/sec., required to fully load thus ensuring that 
these figures being maintained at all settings these figures will not be exceeded under 
of the volume control. practical conditions. 


b. The scale is divided into ten divisions. The control itself operates by combined 
The grading of volume attenuation ob- feedback and normal potentiometer action. 
tained is checked for accuracy within one In this way, background is mever more than 
half of one division to a standard loudness —75 db or 4uV at the input, whichever is 
scale, the greater. 


These may appear small points in them- 
selves and they are no doubt covered with 
some degree of test in most amplifiers. 
Nevertheless, it is well to remember that 
the performance figures of the Q.U.A.D. 
amplifier are those which will be obtained 
in normal use and are not conditional 
upon exactly matched or balanced valves, 
non-reactive loads, low source input 
impedance, or other factors difficult or 
impossible to maintain in practical appli- 
cations. 


THE ACOUSTICAL Q.U.A D. AMPLIFIER 
A ti capable of providing the closest approach to 
Hohe + fn Drie for the Q.U.A.D. teoklet tor 
full detailed specifications. 
£35 complete in two units as illustrated. 


C=HCOUSTICAL 


MUNTINGOON> HUNTS + TEL: 36! 
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It is a fascinating pastime making your own 
personal recordings—and so simple that every- 
one can do it. The amazing Soundmirror 
Magnetic Tape Recorder will record with perfect fidelity music, from a song to a full 
orchestral score; speech and the fun and frolic of family parties, as wel! as important 
and family events such as weddings, Think of the pleasure these recorded items 
can give you when you play them back to entertain the family and your friends, 


Models from £69.10 ..0 exclusive 


0 micropl one 


MO haan hated Me ha 


Call on your local radio dealer and bear your 
own voice recorded, or write for Brochure, 
which gives full details, to the manufacturers. 


Head Office : Hythe, Southampton. Phone : Hythe 3265 
sae a0 a pice © ° cheater irmingnam “o s . . > , ~r 7 
SS pee yp len egy ly pany London Showrooms : Mortis House, Jermyn St., Haymarket, $.W.1. Phone : Whitehall 6422 


: 
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“You re CERTAIN to get 
it at ARTHURS!” 


* VALVES: We have probably the largest stock of 
valves in the country. Send your enquiries. 
AVO METERS IN STOCK 
ce... 

Avo Model 4 . snbdces 
Heavy Duty 
Valve Tester ......... : 
Avo Minor, AC/DC model 

. oa . Electronic Test Meter 
ie : Reye's 3. fi j Signal Generator .............. 

a es - | | Valve Characteristic Meter 


BUILD WITH OUR HANDSOME Universal Bridge Me 
HOME CONSTRUCTION UNITS ! 


ANYONE can build this magnificent SUPERHET 


Using the new and improved unique point-to point Construction Sheets for our wards 

famous 5 v. A.C. Super (with the latest 36 Taning Unit) YOU can, for an evening's » Weg All goods subject to price alterations and 
entertaining construction, complete a receiver (without ANY test gear) whore met * - _ being unsold. 

selectivity, range and overall performance wi lat least equal that of commercially ) hae 


built units at double the cost LONDON’S OLDEST LEADING 


As our delighted friends already know the secret lies in using our pre-aligned 30 " RADIO DEALERS 
TUNING UNIT comprising the famous 3 band 30 Coil pac ‘MM’ LP.T.’s 0" i 


new Sin. x Gin. 3 colour Dial and J.B. 2-gang—READY ALIGNED, MATCHED 
and SEALED! Price 69/9 (inc.) or 90/6 with J.B. S.L.8. spin-wheel Tuner 
NOTE fo’ Connoisseurs :-Our 40 Feede: using R.F. model 40 Tun‘ng Unit with 
HI-FI switching for local stations (and Gram.) with low. push-pull Quality 
Amplifier and variable negative feedback is the TOPS! (Ideal with Williamson 
*Letters of praise received daily from beginners and experts! — — -—- — 
F.JM., of 8.B.14, states: . . it does all you claim . 1 had the surprise 
of my life when it went perfectly first time—it is the best set I’ve ever heard.’ 
For constructional details, iWustrations, eleven circuits, data, etc., send 2/- 
NOW for LATEST EDITION of “ Home Constructor’s Hand-book.”* ; Terms C.0.0 


» cash with order 
RODING LA BORATORIES || | | ou: oniy addiess. Gray House, 150/152 Charing Crees Re., 
; London, W.0.2 TEMple Bar 5833/4 and 4765 
oO OMET te 6P8, Lan Batten Saad, Layton, Gah ELECTRICAL, TELEVISION & RADIO ENGINEERS 


pears: ARTHUR GRAY. LTD. 
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THE COSSOR DOUBLE BEAM OSCILLOGRAPHS 


Can this 
Instrument 
solvea 


problem 


for you ? 


Here are some details of Widely different industries are daily finding new uses for 


Model 1049 as illustrated: ; : ° : : 
ho Bioutils iuens Tobe pllubatl the COSSOR Double Beam Oscillograph. Sometimes it 


two simultaneous independent .provides the answer to an industrial problem of long 
traces over the full diameter of a 
90 mm. screen, and provision is standing. The tracing and measurement of noise, strain 
made for the measurement of 
both input voltage and time upon 
the calibrated dials of the instru- 
ment. The Oscillograph is par- 
ticularly suitable for obtaining industries as far apart as brewing and the manufacture of 
soe ae ing warty jet engines. Call on our technical advisory staff if you have 
Camera for which a Motor Drive 
Attachment Model 1429 is 
available. Oscillograph can help you. 


* Festival of Britain 
This instrument has been 
selected for exhibition in 
the Dome cf Discovery 
(research feature) and in 


the Floating Exhibition on 
Double Beam OSCTILLOGRAPHS 


and vibration are typical everyday applications of this 


versatile instrument which is already helping engineers in 


a problem. They will quickly let you know whether the 


S.S. “ Campania.” 


Please address enquiries to: 
A. C. COSSOR LTD., INSTRUMENT DIVISION (Dept. G), HIGHBURY GROVE, LONDON, N.5. 
Telephone: CANonbury 1234 (30 lines) C1. 
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WHEN TRANSFORMERS 


ARE SPECIFIED 
THE NAME 1S USUALLY < {JOE 


Woden components are specified 
for the most popular circuits 
published in the leading technical 


journals. 


Send for catalogue and details 
of components for the “ Wireless 


World” Williamson Amplifier. 


ODEN TRANSFORMER CO. ITD 


OXLEY ROAD RIL: GBPS - PHONE: BIL. 41959 


) 
| 
| 


bree 


“Q” COILPACK 


k S Your coil and switch- 
| ™ ing problems are 
| a > i 4 solved in a matter of 

VISUAL NULL INDICATOR BE pre-aligned OSMOR 
co pre-aligne 

° | "*Q"' Coilpack. No 

: ’ . complicated wiring 

for A.C. Bridges é circuits — just five 

Range 20 c/s to 20 ke/s. \ se and you'se al eat for 

The Sensitivity which is adjustable from NEED Send Sd. (stamps) Rereaian ah began 

zero is higher than that of headphones. ee ee for complete available for mains 

It is very robust and will withstand sed fe receiv et re «6nd battery sets, 

y withstan ited for conversion = wo by! —_ complete with full 

considerable overloads — no acoustic P1190) alse Fupe 18 and we gw instructions and 


SS Sion she uve De end Radio Components. circuit diagrams. 
shock. Operates on A.C. mains. pe Agin ta! PSR 


BALDWIN INSTRUMENT CO. LTD. OSMOR RADIO PRODUCTS LTD. (Dept. W.18) 


BRIDGE VIEW WORKS, BOROUGH HILL, CROYDON, SURREY 
DARTFORD, KENT Dartford 2989 & 2980 


Telephone : CROY DON 1220. 
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WALKIE - TALKIE (Transmitier-| TELESONIG 4-VALVE BATTERY 
Receiver) Type 48 (Mk.1*). Brand | PORTABLE (Fixed Range). Type 
New Ex-U.8. Army. Frequency | YA4915. Including three XH and one 
coverage 6-9 Mc/s. Comprises trans- | XP Hivac midget valves Can be 
mitter/receiver with 10 valves and one adapted for Deaf Aid or Midget 
1-Mc/s crystal, in metal case with | Receiver, but we do not supply 
waterproof cover, sectional rod aerial | information = this poms, Batteries 
required 3 v. L.T., 97 v. H.T. In 
in satchel. Spare valve case, complete : ” 
‘ith 10 iia bl metal case, size 5 x 7 X 

“4 Spare vaives, key assembly, | Weight 4lb. Less batteries / 

hand microphone, two headsets, one | Carr. & Pkg. 2/6. 45, 
hand generator (10 watts) with tripod | ({jjustration shows chassis partly 

as illustrated in April issue, two battery | removed from cabinet.) 
boxes, all essential connecting cables. | —.-_EE 

The complete equipment together WESTINGHOUSE METAL “RECTI- | 
“with comprehensive | FIERS. Type H.T.10, 33 fins. Size 
instruction manual, £24.10. 0) |6 x 2} x -_ A ange & 15/. | 

6. es 


Price (Inland only). 1 


An Exceptional Offer ! 


CHEVROLET CAR RADIO RECEIVERS. 
Type G816 valves, 5 wavebands, 6 volt. This product of General 

These cells are the gas-filled Motors is exceptional value. Size 14in. wide x 9}in. deep x Range 7.4-9 Mc/s. 
type with caesium Cathode. n. high, graduating to Spin. at back £15. 10. 0 Requires 3 iS 
Made by Cintel. Minimum = Carr. & Pkg. 7/6. L.T., 120/150 v. 
sensitivity 1004A,;lumen . = H.T. In perfect 
work agg! DC. = oneal) MLV. RADIO a TELE-; New INERT cet retin order. 
peak AC. Projecte _— | VISION CONSOLE. 4 wave-| Acc! plete with 
cathode area 16 sq. cm. band 6 valve Radio, .| * UMULATORS four ARP12, one 
Suitable for 16 mm. Home Tube Television with Everlasting. N° ATP4 valves, one 
Cinema Talkie equipment, direct viewing (mirror in acid or charging pairthroat mikes, 
Safety Devices, Colour and lid), handsome walnut cabinet required. Suitable pair headphones 
Photo Matching, Burglar |of super quality, size 39in.| for electric . and aerial. In 
Alarms, Automatic Count- high x 19in deep x 36in. etc. 15 v. metal case. Free 
Opening, etc. - wide. In perfect working] = 7/6 for three. wiring diagram. 
new in 9 | order. Owing to size and) Post free. Batteries not 

original cartons / | weight these are fer callers}; ————_— ———— | supplied. 
| omy. Price 608 MAP READING TORCH. Car. * £386 

ee ——)\Powerful magnifying lens, Pkg. 2/6. 


WESTINGH NEW NIFE ‘ACCUMULA. 3in. diam. In bakelite case. | Doo = mae 
s eHOUSE § BATTERY CHARGER | my 2.5 v. Ba -_ hours| Fitted with dimmer switch WESTINGHOUSE BATTERY GHARGER. 


8 hours. ze 3 x 44 x\Takes 2 U2 cells. With | 
ro ruoee Post & Pkg.|bulb, less batteries, 22/6. 


| | 
| VIBRATORS, “2VOLT, Type | 
| ASTRA COMPASSES. Com R786. —7-pin selire Ta 
lete with transit box./Output 200 v. at 60 mA. 
| Useful for surveying, etc.,!Made by Electronic Labora- 
15/6. |tories Inc., 7/6. 
—_—_—_—_—__—-—|@-VOLT, Type - 6-pin 
| UNISELECTOR switones, = ALLONY. ‘type 
4-bank, full-wipers ype $0, 6-volt 
| &bank, half-wipers 4 : rs -pin American base, 7/6. 
| 3 bank, full- -wipers 19/6 MALLORY, 
| Have various applications, j12-volt, pin, Americ an 
| including automatic tuning |S, 7/6. 
ne ee etc. Operates; ——————_— - 
on 25-50 BUBBLE SEXTANTS MK. 
9A. Equal to new. Com- 
| VOLTMETERS. Centre zero|plete with 6e ae bulbs, 37/6. 
| Feading 0-8 and 0-30 D.C. 17 eDitto, Mk. 9, 27/6. | 


Size 16 x 16 x 22in. A.C. 200-250 v. 50/ PHOTO ELECTRIC CELLS, TYPE GV143. Small infra-red | Size 16x 14 > 12in. A.C. 500-288 v. 50 evcles 
cycles. Output 6-8 . D.C., 32 amp. Weight | image glass eave tube, 50-100 v. Suitable 14 all | Output D.C. 185 v. 0.75 = 

approx. ag rice purposes, -B.—We cannot enter into corres- Weight approx. 50Ib. 

Carr. & | Pk 20/- -. £20 0. 0 pondence regarding these. 14/6 " Carr. & Pkg. yt £8.15. 0 


PHILCO 5-VALVE SUPERHET RECEIVERS (Reconditioned) 
A.C or A.C./D.C., 200-250 v. Built-in 8in. mains-energised speaker. In walnut cabinets 
(soiled) size approx. 19 x 13 x 10in. cos set has been overhauled at works. 
2-waveband (Med. and Long)... .. .. .. .. .. . £4.10.0 
3-waveband (Short, M.&L.) .. .. .. . eee 
Carriage and Packing, 7/6 aah. 
N.B. There is a shortage of Utility Sets, but we have been fortunate in replacing these with the above excellent receivers. 


Please Note: All carriage charges relate to the British Isles only © We do not issue lists or catalogues 
—_——X—~£z=X€=@[ai[—[{_{_{_=_*{={{_9IK$>#_>>>>x&#&=@{x@&_IK&=>_@i@&&&ieelee_l_l_lel_e_ 


LONDON CENTRAL RADIO STORES, 23 USLE ST. (cerrard 2969) LONDON, W.C.2 
ened Thursday 1_pim._Open all day Saturday and weekdays 9 am—6 pm 


a.m.—6 p.m. 
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Inside the transept of the Crystal Palace. 
showing the “Sibthorp”’ elms. 


Telcon’s founder, The Gutta Percha Company, exhibited at the Crystal Palace 
in Hyde Park and was awarded one of the coveted Council Medals of the 
Exhibition. In 1850 it had made the first submarine telegraph cable to be laid 
between England and France, the centenary of which was celebrated last year. 
From such adventurous beginnings has grown the present Telcon organisation, 
the activities of which now cover a wide field in engineering and industry at home 
and overseas. Again, in 1951, the Festival of Britain Exhibition includes some 
examples of the outstanding Telcon developments of the present century [ELEON 


TET es | 
TELCON PLASTICS THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD. 
Head Office : 22 Old Broad St., London, E.C.2. Telephone: LONdon Wall 7104 
Enquiries to: Telcon Works, Greenwich, S.E.10. Telephone: GREenwich 3291 


Ks TT 
VARIABLE HIGH VOLTAGE 


LABORATORY & GENERAL | 
PURPOSE POWER SUPPLY 


TYPE 103 PMA 


input - - 230 V.A.C. 50 ¢/s 

Output - §00-12,000 V1 mA 
maximum 

Meter - Calibrated O-12 KV. 


Case - Blue stove enamelled 


steel case, | _ TRANSFORMERS & CHOKES 


203" =x 104" x 103" All “Varley’’ products are manufactured from the 
highest quality materials. 
Full details of our standard equipment from | Transformers, etc., are individually wound and have 
2,000 to 50,000 volts are available. interleaved windings with ample insulation, ensuring 
freedom from breakdown. 


HAZL E x U & ST D ES | G & 5 LTD The comprehensive range of Shielded and Open type 


Transformers available meets the requirements of 


34a, POTTERY LANE every cree a We or ft te 
LONDON, W.11 M® OLIVER PELL CONTROL LTD 


TELEPHONE : PARK 6955 mm CAMBRIDGE ROW: WOOLWICH - S-E-I8 
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Sgt The most 
il '"|comprehensive 
: range of Cells 
in the world 


TYPE VTA 
FLAT 


‘CINTEL’ PHOTO-ELECTRIC CELLS , aoe 


are manufactured with three different types of 
cathode surface as follows:— 


TYPE ‘A’ — Antimony-Caesium (British Patent No. 
522,752, 1938) sensitive to daylight and 
blue light. 


TYPE ‘B’ — Bismuth etc.-Caesium, sensitivity similar it. TYPE vSSI 
to that of the human eye. ‘a B&G BASE 


TYPE ‘S’ — Silver-Oxygen-Caesium, sensitive to red- 
infra-red light. 


There are over seventy different types covering 
every known application, and included in this range 
are:— 


*Push-Pull types for double sound tracks. 
*Special cells for dye image sound tracks. 
*Cells of high insulation, linearity, and stability 
for accurate photometric work. *Cells for 
use in the ultra violet region of the spectrum. 


* Multiplier cells. x Transparent cathode cells &c. ee 


87G BASE 
For further information, please write to:— 


CINEMA-TELEVISION LIMITED 


A Company within the J. Arthur Rank Organisation 
FOREMOST IN THE MANUFACTURE OF SSS 
@ Counters & Chronometers @ Mortal Detectors @ Oscilloscopes @ Photo-Electric 


Celis @ Cathode Ray Tubes @ Geiger-Muller Tubes @ [Electronic instruments 
\ WORSLEY BRIDGE ROAD~ LONDON : S-E-26 
Telephone: HiTher Green 4600 
SALES AND SERVICING AGENTS : 


F. C. ROBINSON & PARTNERS LTD ATKINS, ROBERTSON & WHITEFORD LTD H. HAWNT & CO. LTD 
287 Deansgate, Manchester 3 100 Torrisdale Street, Glasgow S.2 59 Moor St., Birmingham, 4 
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~@ Receiver... 


in the extensive Redifon range of communications radio is the 
R.93—a fixed frequency, single channel receiver covering 2 to 20 Mc/s. 
Its crystal controlled oscillator and other special features make this the 
idea] unattended receiver for point-to-point and ground-to-air channels 
and it has full remote control facilities. Specialised applications of 
the R.93 include monitoring, diversity reception or frequency shift 
working. 

The Redifon range includes MF, HF and VHF transmitters, 
receivers, radio telephones, navigational aids, AF amplifying systems 
and other electronic equipment. Enquiries for single units or complete 
networks including aerials, masts, power supply, land line amplifiers, 
remote controls and other apparatus are welcome. 


Radio Commumcations Division The R.93 is designed to the specification of International Aeradio Limited 


REDIFON LIMITED, BROOMHILL ROAD, WANDSWORTH,  S.W.18 


Desicners & MANUFACTUR-RS OF RaDio COMMUNICATION & INDUSTRIAL ELECTRONIC EQuiPMENT Phone: VANdyke 7281 


Precision ELECTRICAL MEASURING BUILDING THE 
INSTRUMENTS by 
SIFAM | “wituaMson”? 


OU A 


if so, we have in stock all the specified 
This Bench type portable components to make this superlative 
instrument is used in many ae 
laboratories where consistent amplifier 
accuracy is demanded. Single 
or multi ranges for D.C. or Partridge Mains Output Transformers 
A.C., calibrated to customers’ ; 

requirements. Sizes 34”, 4” Partridge Chokes 


or 6” instruments. Accuracy 
B.S. First Grade. T.C.C. Condensers 
High Stability Resistors, 1% & 5% 


The 44” square type instrument is Precision Condensers, 1%, 2% & 5% 
our new design embodying all the 
latest ecaanianine, ; it has a Matched valves 
large open scale so much desired in fact “the works ”’ 
for modern switchboard practice. 
The case is of black bakelite, and 
the instrument can be supplied in DETAILED PRICE LIST OF ALL COMPONENTS 


all ranges for D.C. It can be also 
fitted with a meta! rectifier for e AVALASLE eee 


A.C. working. Accuracy B.S. 


cee TELE-RADIO (1943) LTD. 


PROMPT DELIVERY AND TWELVE MONTHS’ GUARANTEE 177, EDGWARE ROAD, LONDON, W.2 


‘Phone : PAD, 5606 Shop Hours: 
PAD. 6116 Mon.-Sat. 9 a.m.—6 p.m. 
Thursday 9 a.m.—! p.m. 


SIFAM ELECTRICAL INSTRUMENT CO., LTD., 
LEIGH COURT - TORQUAY - Telephone: TORQUAY 4547/8 | 


19263 


May, 1951 WIRELESS WORLD 


DESIGNERS USE THEM 
DEALERS CHOOSE THEM 

Because lhe CUSTER 
ants the eat./ 


Manufacturers’ Enquiries to :— 


BRITISH ROLA 
FERRY WORKS, SUMMER ROAD, THAMES DITTON, SURREY 
(Emberbrook 3402-6) 
mS Wholesale Enquiries to SOLE DISTRIBUTORS 
London and North: CYRIL FRENCH, LTD. South : ROBSHAW BROS. 
High Street, Hampton Wick, Middlesex (Kin. 2240) 105 Commercial Road, Bournemouth (Tel. 5896-7) 


MODEL 2B 


Brief Specification 

WORKING VOLTAGE —200 250 volts A.C. 50 cvs. 
TAPE SPEEDS —7tin. sec. and !2in. sec. 
RUNNING TIMES —30 minutes and 20 minutes. 


REWIND —Provision for fast rewind or forward running of 
complete spool in one minute. 


ERASING —Any recording may be erased. Erasure is 
automatic, preventing double exposure. 


OUTPUT —2 watts 

TERMINATIONS —inputs for microphone and radio and outlets for 
external speaker. 

DIMENSIONS —184 x 135 x 10in. 

WEIGHT —38 ib. complete. 


ACCESSORIES —Supplied complete with microphone, tape and 
spools. 


See the 2B and our NEW IA MODEL at the B.I.F. Stand C24/27Olympia 


Simon 


YUND SERVICE 
Recorder House, 48-50 George Street, anne Square, London, W.1, England 
Telephone : Welbeck 237! (4 lines) Telegrams . Simsale, Wesdo, London. Cables : Simsale, London 
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BRITISH 
PLASTICS 
EXHIBITION 


and Convention 


Olympia London 6-16 June 1951 
BRITISH PLASTICS ""—BRITAIN'S PREMIER PLASTICS JOURNAL 
Britain’s Entire Plastics Industry on Show for the First Time 


Every day industry is finding a thous- 
and uses for plastics products, 
which in many cases are replacing 
conventional materials in short supply. 
See what plastics can mean in YOUR 
business by visiting the first Exhibition 
and Convention of Britain’s entire plas- 
tics industry. 


See what the 


new 


latest plastics 
can mean in 


your business 
5 Many famous firms are 
participating in this all-embracing dis- 
play—the finest of its kind ever staged. 
At the Convention, technical, applied 
and general aspects of the subject will 
be dealt with by international experts. 


Organised by ‘ 


Exhibits include :—Materials: 


MAIL NOW! tie colourful descriptive svechure 
To BRITISH PLASTICS, Dorset House, 


Stamford Street, 


Name 


Address 


London, S.F.1. 


synthetic 
resins, moulding materials, laminates, sheet- 
ing, plasticizers and other essential ingre- 
dients; Plant and Equipment: injection and 
compression moulding presses, extrusion 


Manufactured Pro- 


ducts: technical and industrial components, 


machines, moulds ete ; 


consumer goods and finished products of 


many kinds. This is an exhibition you must 


the AC power you require 
from your OC supply 


ice Rae SNM 
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D-C:/A-C- CONVERTER 


Models for Electric Gramophones from £8, plus 10%, 


Models for ® Radio-grams and 
Autochange Radio-grams 
(inc. 3-speed motors) 

® Radios 

® Televisions, etc., 


from £10.15.0, plus 10%, 
input, 6, 12, 24, 32, 50, 110 or 200/250V. D.C 


Descriptive literature W.W. 3 from the manufacturers 


Output 230V. 50 or 60 c's 
57 FORTESS ROAD, LONDON, N.W.5 


Telephone : GULliver 5165 


Overseas Enquiries to nearest E.M.I. Organisation Depot 


ps 


not miss. Fill up the form for full details. 


CABINET SYSTEM 


See us at the 


B.LF., Birmingham 


STAND C207 
APRIL 30—MAY 11 


Technical Adviser - 


C. H. DAVIS 
59, BROMPTON RD. 
LONDON, S.W.3. 


MAN UFACTURERS 


HALLAM SLEIGH © CHESTON LT? 
WIDNEY WORKS - BIRMINCHAM 4 

ESTABLISHED 1698 
Prone; Aston Cross 0916 


naw * Grams: Superfine. Sirmingham.4, 
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The unrivalled series of medium and heavy 
duty P.M. reproducers. 


A BASS REFLEX CABINET 


has been specially designed for use 
with the Audiom 60 and Audiom 70 
reproducers. Working drawings are 


available. Heavy duty 
multi-ratio 
transformer 

Model MR/T4 


GOODMANS INDUSTRIES LIMITED 


Lancelot Road, Wembley, Middlesex. Telephone: Wembley 1200 (8 lines). Telegrams : Goodaxiom, Wembley 


MII AT i ns clei 


ttt 


Announcing . 


VISUAL AF. WAVEFORM ANALYSIS 


AUTOMATIC MEASUREMENT AND PANORAMIC PRESENTATION OF THE AUDIO FREQUENCY SPECTRUM 


FEATURES 

Frequency Range continuously variable 
from 40 to 1,000 cps and 40 to 20,000 
cps. 
Continuously scanned in | second. J nip 

. . , £ A unique circuit enables the frequency range of 
Direct reading of voltage and frequency. “ : 7 

; . ; ; 40-20,000 cps to be scanned once per second without 

Automatic optimum frequency resolu- > 2 : 
arm loss of frequency resolution. As the frequency 
ton, + bs 7 
. librati components of any complex wave form are tuned 
Linear and log voltage calibration. through they are progressively displayed across the 
Built-in frequency calibrator. screen as a series of vertical pips. 
Built-in stabilised power supply. 
Screen—long persistence—providing a 
continuous overall view of the spectrum. 
Portable. ‘ 


ome Fo, further details write to :— 


INDUSTRIAL ELECTRONICS 


Makers of Industrial Controls and Precision Instruments 


99, GRAYS INN ROAD, LONDON, W.C.1. Phone: HOLborn 9873/4 


The Audio Frequency Visual Wave Analyser, Model 
1950, provides a graphic presentation of an Audio 
Frequency Spectrum. 


The height of each pip indicates the magnitude of the 
harmonic in voltage or in decibels. 


ESET AL LT 


: 
: 
: 
: 
\ 
: 
: 
: 
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Component Bridge 
Type BI0I 


A general purpose component bridge providing faci- 
lities for measurements in situ. Operating frequency 
50 cycles. 
Capacity : 5 pfds.—500 mfds. in eight ranges 
Resistance : 5 ohms—500 megohms in eight ranges 
Inductance : 100 m/Hys.—5,000 Hys. in four ranges 
Leakage : 0—1,500 microamps. Q :0—30 
General accuracy + 2°, Comparison Measurement 
= 


THE WAYNE KERR LABORATORIES LTD. NEW MALDEN SURREY MALDEN 2202 


ttl 


Ht 
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Inductance Meter Type M148-I 


For direct reading measurement of inductance values 
between .05 Micro/Hys. and 100 m/Hys.—accuracy 
70 


« /o 


A stable variable frequency oscillator (16 Kc/s.—5 
Mc/s.) is used to resonate the unknown inductance 
with a fixed standard capacitor. 


Provision is made for the measure- 
ment of small capacities and Q 
at resonance frequency. 


THE NEW BRADMASTER 
MODEL 5 TAPE DESK for 1951 


@ Built to professional standards @ Two speeds—3} 
and 74 inches per second @ Fast wind and rewind— 
full reel rewound in 14 minutes @ Heavy alloy flywheel. 
Freedom from ‘“‘wow”’ and “ flutter’’ @ Double 
servo brakes on each hub @ Push Button control 
@ Three heavy duty motors @ Three shielded Bradmatic 
heads @ Size: !3jin. x IS4in. x 6fin. deep. 


PRICE : £37.10.0 


A PLUG BOX can also be fitted to the above equipment contain- 
ing three compartments which provide shielding for the head 
leads and eliminating hum and cross talk. Aiso fitted with three 
coaxial plugs and sockets, facilitating connection of the desk to 
amplifiers, etc. PRICE (fitted underneath desk) £1.5.0 


Hi-fidelity magnetic sound heads : 
type 5 R.P. (record play head) 
type 5 E (erase head) 
Super fidelity magnetic sound head, type 
6 R.P. (record play head) 
Screening Cans, best quality (all mumetal) 
composite (constructed of steel and 
mumetal) 
Oscillator coils 
Tape on 7in. reels, |,200ft. 
Emitape, type A 
G.E.C. Grade ** 


Durex type, MC arr £1.15.0 


Send for lists to sole Manufacturers :— 


BRADMATIC LIMITED 


STATION ROAD. ASTON, BIRMINGHAM, 6 
Telephone: East 0574. 


Trade supplied. 


Telegrams: Bradmatic, Birmingham 


— towards perfection — 
Most Trusted Name 
in Loudspeakers 

5) 


Only by the exact- 
ing skill of the 
craftsman in every 
stage of making, 
has the Lowther 
drive unit main- 
tained its ‘second 
to none’’ reputa- 
tion throughout 
the world. 


poo 


LOWTHER P.M.2 drive unit 
for horn loading 


The supreme performance in conjunction with 
either Lowther P.W.I corner cabinet or Voigt 
Reflector corner cabinet has yet to be surpassed ! 

Further detai 


idly sent upon request ‘— 


THE LOWTHER MANUFACTURING CO. 


(The Laboratory Production unit) 


LOWTHER HOUSE, ST. MARK’S ROAD., 
BROMLEY, KENT. Phone RAV. 5225 
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LLECTRONICS 
CENTRE 


of the 


DISTRIBUTION 
Stockists of all types of Electron 
and equipment 


COMPLETE INSTALLATIONS 

ENGINEERED. Meta! Detectio Batch 

Counting. Electro-chemica Radiation 
Thickness Measurement 


DESIGN of ANCILLARY EQUIPMENT 
MAINTENANCE & SERVICE 


AGENTS FOR 


CINEMA.TELEVISION LTD. 
MULLARD ELECTRONIC PRODUCTS LTD. 
BALDWIN INSTRUMENTS. 
KELVIN & HUGHES STRAIN AND PEN 
RECORDERS. 

COSSOR OSCILLOSCOPES. 
FURZEHILL LABORATORIES. 
WAYNE KERR LABORATORIES, and al! 
leading manufacturers of electronic instruments 


Write us to add your name to our mailing 
list for\ . ae information yon: new instruments 


and development « 


F.C. ROBINSON & PARTNERS L'° 


287 DEANSGATE MANCHESTER 
DEAnsgate 660! 


WIRELESS WORLD 


of the XFY23 Beam 
Tetrode makes it par- 
ticularly suitable for the 
output stages of hearing 
aids where the require- 
ment is for large output 
at low values of H.T. 


The XFY23 has, however, 


many other applications 
where small size, ‘effic- 


f_€,f, €.4 


iency and economy are 
needed, 


TYPICAL OPERATION 


Filament Voltage .. Me si 1.25V 
I7,mA 
Anode Voltage... > .. SV 22k 
-- 200uA 400pA 
.. TSKQ S50KQ 
1.0mW 3.75mW 


—Ar\ A c— 


THE SCIENTIFI 
VALVE 
———_ 


Filament Current .. 


Mean Anode Current 
Optimum Load 
Power Output 


BRITISH “= MADE 


GREENHILL CRESCENT 
HARROW-ON-THE-HILL, MIDDLESEX 


Telephone : HARrow 2655 


POO SS ons aoe caegeee’* eee 
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AMBASSE BaSSADOR 


OF GREAT BRITAIN an 


TELEVISION 


) Att the Jestival of Britain 


~ Specially selected for the Festival of Britain is the 
AMBASSADOR T.V.4. Corner Console. It will be on 
show in the Homes and Gardens section as well as the 


Land Travel Exhibition. 


Its unique styling presents the most pleasing appearance of any television 
receiver. Fitting into the corner of a room, it takes up the least 
possible space and provides easy viewing for your family and friends 
on its full sized 12” aluminised screen. 


Obtainable only from your AMBASSADOR agent— Cash Price £78 


Literature gladly sent on re quest to 


AMBASSADOR RADIO - PRINCESS WORKS - BRIGHOUSE - YORKSHIRE 


Drayton 
MOTOR UNITS 


Se ns ai for— 


The Drayton R.Q. is a miniature 
capacitor induction type motor with a cur- 
rent consumption at 230 volts 50 cycles 
of 0°09 amps pf. 09, Jt is available: 
R.Q.G. GEARLESS for running at 2700 
r.p.m. continuously or intermittently in 
either direction or continuously reversed. 
R.Q.R. GEARED for continuous running 
or reversing at speeds from 27 mins. per 
rev. to 600 revs. per min. 

R.Q.H. GEARED for high final shaft 
speeds for continuous running, forward or 
reverse. 

Send for List No, N.302-/ 


Drayton Regulator & instrument Co. Ltd., West Drayton, Mdx. 


actuating valves, 
dampers,. rheostats, 
geneva movements, 
rocking baths, flash- 
ing signs, illuminated 
models, soldering and 
welding fixtures, 
rotating tables, auto- 
matic light strip feed, 
lubricating and other 
small pumps, small 
machines, animated 
displays, vibrators, 
developing baths, 
agitators, fans, 
aspirators and 
Similar devices. 


W. Drayton 26/1 


They’re all different. . 


despite an outward uniformity, you know they 
are not exactly the same. Similarly with tuning 
coils and I.F. transformers, there are bound to be 
small variations. If they are E.T.A. components, 
however, you can be certain that they vary only within 
very fine limits, whether the quantity is a hundred 
or a hundred thousand, and that's saying a 
lot! Get into touch with E.T.A. about your 
requirements—you're likely to be pleasantly surprised. 


\k e r / | 
ELECTRO TECHNICAL ASSEMBLIES 


WEST HILL ST. LEONARDS-ON-SEA 
*Phone: Hastings 471 
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A NEW PICK-UP FOR LONG PLAYING & STANDARD RECORDS 


ANNOUNCING THE CHANCERY GP.X. 
LIGHTWEIGHT CRYSTAL PICK-UP WITH 


INTERCHANGEABLE MICROCELL 
CARTRIDGE HEAD. 


For the discriminating enthusiast, this pick-up has been 
designed to give a standard of performance not possible with 
normal magnetic or crystal pick-ups. 
Its wide range of frequency response can be seen from the 
= shown here. 

pecial features are the high output and low distortion 
figures, light-weight balanced arm, semi-permanent sapphire 
stylus and the easy change-over of cartridges from long 
playing to standard or vice-versa. 
Characteristics of the microcell crystal cartridge facilitate 
the matching to the average radio receiver or amplifier. 


Prices of the Chancery G.P.X.Pick-up(including Purchase Tax) : 


With either Long Playing or Standard Cartridge £2.13.0 
With one Long Playing and one Standard Cartridge £4.4.6 


[| CHANCERY G.RX PICKUP 
25 STYLUS 


Fuller particulars on receipt of stamped addressed envelope, from : 


CHANCERY PRECISION INSTRUMENT SERVICE LTD. 
Sales Department: 64, GEORGE STREET, BAKER STREET, LONDON, W.! 


Wharfedale | 


OUTPUT TRANSFORMERS 


Wharfedale transformers have been in 
steady demand since their introduction 15 
years ago, and have built up a high repu- 


LIST PRICES: 


.-» 6 ratios 

u «.. 3 ratios 
W.12 Ratiostoorder ... 
W. 15 Ratios to order 


P.3 ... 3 ratios ... 7/- De Luxe 
Type 4 ratios ... 8/- Ww. 12 
PB 8 ratios ... 12/6 


° 
P. 
G 
Universal 6 ratios 15/- 


tation for reliability. Returns from all 
j causes are less than 4%. 


LP) TWO PRACTICAL GUIDES TO GOOD REPRODUCTION 


aN AUTHORITATIVE - DOCUMENTED - ILLUSTRATED 


LOUDSPEAKERS 
By G. A. BRIGGS 
The Why and How of Good Reproduction 

3rd Edition (Sth Impression) 
Astandard reference book, written in the author's 
attractive style, it answers the numerous questions 
that arise in connection with the reproduction of 
sound via the Loudspeaker. 
88 pages, 36 illustrations 5/-(5/3 post free) 
Enjoyment of these books is enhanced by the 
occasional flashes of humour now expected from 
Mr. Briggs. 


SOUND REPRODUCTION 
By G. A BRIGGS 

indispensable, both to the expert and to the 
amateur enthusiast, the second edition of this 
authoritative work provides full information and 
detailed guidance ona variety of subjects ranging 
from cabinet design to needles and grooves. 

248 pages, 193 diagrams. 


Bound Full Rexine 10/6 (I1/- post free) 


De Luxe Library Edition handsomely 
bound in real leather 17/6 (18/3 post free) 


WHARFEDALE WIRELESS WORKS - BRADFORD ROAD - IDLE - BRADFORD - YORKS 


Telephone : Idle 46! 


i 
| 
: 
: 
: 
j 
; 
: 
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Power supplies : 
200 — 250 Volt, 50 c/s 


SELECTIVE 
TRANSMISSION 


MEASURING SET 
MODEL RP 3110 


Designed and Manufactured for G.P.O. 


This is a precision instrument for measure- 
ments on multi-circuit coaxial cable carrier 
systems by means of a comparison with 
locally generated signals of known frequency 
and level. 


Frequency coverage: 60 Kcjs — 3 Mc/s in 
7 ranges. 


Calibration accuracy : below 0°2% or 2 Ke/s 
whichéver is the greater. 


Range of measurements : 


through levels + 10 db to - 61°5 db 
or terminated levels + 10 db to - 81°5 db 
referred to ImW in 75 ohms 


BRITISH COMMUNICATIONS CORPORATION LTD. 


GORDON AVENUE, STANMORE, MIDDX. 


Telephone : GRIMSDYKE 2266. 


Cables : DISC, STANMORE. 


3 WAY PICK-UP FOR STANDARD AND 
LONG PLAYING RECORDS 


Goldring introduces Pickup 150, incorporating the first British 
Magnetic Cartridge. Cartridge |SOX available separately. The 
movement of this Cartridge is of balanced armature construction, 
and combines high output with wide frequency range and excep- 
tionally low tracing distortion. Needle armature is easily replaceable 
by user. 


| Data ' 78 r.p.m. 45 and 334 r.p.m. 
| Armature resonance | 16 kc/s | 9 ke/s } 
Output Ba -» | 70 mV | Equivalent to 150 mV 
| | on78r.p.m 
Tracking weight ... | 15-20 germs. | 7 grms 
Load ace we | 3OKQ | k 
Stylus - | O03 code blue | 001 code yellow 


Comprehensive information service on circuitry available to users 


Write for ful. technica/ information to :— 


ERWIN SCHARF 
49-51a, DE BEAUVOIR ROAD, N.!I 
9 Telephone : CLissold 3434 


LOUDSPEAKER 
CABINETS 


We manufacture a comprehensive range of 
attractively designed and well-finished loud- 
speaker cabinets, suitable for housing the 
majority of high-fidelity loudspeakers. In 
addition to this standard range of cabinets, 
we specialise in supplying cabinets to cus- 
tomers’ individual requirements, including 
console and radiogram types, and can sub- 
mit a quotation on receipt of a sketch and 
description of the cabinet required. An 
illustrated brochure dealing with our range 
of loudspeaker cabinets is available on 
request. In addition leaflets dealing with 
the following are available: amplifiers, pre- 
amplifiers, radio units, and recommended 
high-fidelity loudspeakers and pick-ups. 


ROGERS DEVELOPMENTS CO. 


‘"Rodevco House,’’ 116, Blackheath Road, 
GREENWICH, 8.E.10. 
Telephone : TiDeway 1723 
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SO SMALL— 
IT DOES 
A BIG JOB 


Miniature in Size, but big in performance. 
The M.M. 2 Gang Condenser has frame 
dimensions of only 1,” x 133"x 1}}’. 
Complete with dust cover. Cat. No. 4702. 

PRICE 10/6 


TYPE 604 (illustrated) 1s a low-loss short- 
wave condenser suitable for Chassis or 
one-hole fixing. Brass vanes are soldered 
to supports and electroplated. 


TYPE 603 is a split stator condenser of 
similar construction. 


The S.1 series in both types are particu- 
larly suitable for low power transmitters. 
PRICES: Type 604 .. 15/3—17/0 

Type 603... 16/0—17/6 


Replacement Scales calibrated to Copenhagen 
Plan now available for :— 


Airplane Drive .. 5% -+ 2/3 retail 
Squareplane Drive on -+ 2/6 retail 
Full Vision Drive i -+ 2/9 retail 
S.L.8 or S.L.5 Drive .. -- 4/6 retail 


PRECISION COMPONENTS BY 


JACKSON 


BROS (LONDON) LIMITED 
KINGSWAY - WADDON - SURREY 


Tel. ; Croydon 2754-5 Grams: Waifiico, Souphone, London 


Wrrecess Word 
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For PROMPT and EFFICIENT SERVICE 
CASH or EASY TERMS 
ARMSTRONG ALL-WAVE CHASSIS 


(including speaker and output transformer) 
MODEL EXP 833. Cash £18/17/1 or thd with order 
and 6 monthly instalments of 40 - 


Passenger train 10/- extra. 


CONNOISSEUR 2-SPEED GRAM-MOTOR 
Three only tor immediate delivery. Price 420. 19 . 3 
Passenger train 3/- extra. 


GOODSELL AMPLIFIERS & TUNERS 


The new range of High-grade Units is now available on 
Our Easy Terms. 


THE BEST SHAVE OF ALL 


41S WITH THE 
REMINGTON-RAND ELECTRIC SHAVER 


It really does give a better, more 

pleasant and quicker shave 

than the blade and 

soap method. 

Weare so convinced 

you will agree, that 

we shall be pleased 

to send either model 

on TEN DAYS’ FREE 

TRIAL on receipt of 

deposit. 

THE ‘FOURSOME’ (for average beards). 

Cash £7/16/5 or 30/- with order and 7 monthly 

instalments of 20/-. 

THE ‘FIVE’ (for stubborn beards). Cash 
£8/17/7 or S0)- with order and 7 monthly 

vee lle of 20-. 

Both models supplied in beautiful silk-lined case. Prompt 


despatch per registered post. Write for the free Reming- 
ton Brochure. 


STUART craoe ELECTRIC CENTRIFUGAL 
i PUMPS 


For all pumping 
purposes 


£8.0.0 
a11.5.0 
£23 .0.0 


including large foot valve and strainer. Carriage paid. 
ull specification on request. 


All goods despatched carriage paid. 
Descriptive literature available on request. 
Kindly enclose Stamp. 


The LTD. 


L.R. SUPPLY COMPANY 


(LONDON RADIO SUPPLY CO.), 


BALCOMBE - - SUSSEX 


: 
; 
: 
} 
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TRANSFORMERS FOR THE 


RADIO, TELEVISION AND 
jal ELECTRONIC INDUSTRIES 
ee 


Used wherever r Quality is called for 


BRIERLEY 


Idealism 


Concepts may be divided into 3 categories—from 
the lowest to the highest—Concrete, Functional 
and Abstract. 


Designs and policies may also have similar propensities. in 
a sadly materialistic world, our products are the result 
of an unshakable belief that progress is earned by the 
pursuit of things as they should be and is not the fruit 
of the limitations of things as they are. 


Our wish for 1951 is that the number of those sharing our 
belief will increase. 


J. H. BRIERLEY (Gramophones & Recordings) LTD. 


queen KIRKBY TRADING ESTATE, LIVERPOOL eeu 


The most accurate measuring instruments in the World are 
only of use if they can be read easily. A feature of the 
range of Pullin Rectangular instruments is the extreme legi- 
bility of their scales. 


Available in all the standard ranges in sizes 3”, 34” and 6”. 
Let us know your requirements and we shall be pleased to 
make recommendations regarding suitable instruments. 


PULLIN 


= MEASURING INSTRUMENTS (PULLIN) LIMITED 


Electrin Works, Winchester St., W.3. 


RECTANGULAR 
INSTRUMENTS 


Phone : ACOrn 4651 


WrreLess WorLp 


Where important things happen 
yowll find VITAVOX 


In ships of the Royal Wavy and the Mercantile Marine, at 
Airports, in Broadcasting Stations, in Film Studid 
. . . if fact in all places whére sound is \mportant you'll find VAVOX 
Loudspeakers afd Microphones.\ It almost tempts us 
to say that what/s good enough for them is good enough 
for you! Anyway, it’s worth while for you to find out whether 
VITAV(X Sound Equipment wil\meet your: 
requirements, and although 
deliveries Are once again subject to delay bedause of the 
prior claims of the Services, we'll glad 
send you full information on request. 


WV ITAVOX 


LOUDSPEAKER 
E 


E 
MICROPHON 


Type BP.—Beam Series B.50 
Projector Horn Microphone 


VITAVOX LIMITED, WESTMORELAND ROAD, LONDON, N.W.9, ENGLAND. TELEPHONE: 
COLINDALE 8671 (PBX). TELEGRAMS: VITAVOX, HYDE, LONDON. CABLES: VITAVOX, 
LONDON, ENGLAND. 
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SPRING 


PAINTONG CO LTD 


The TWENTY MILLION 


MEGOHMMETER 


The modern instru 
ment for the measure 
ment of resistance. 
Covers the range from 
0.3 to 20,000,000 meg- 
ohms in six decades. 
Two test voltages, 85v 
and soov are provided 
and a six-inch mirroi 
scale meter enables 
readings to be taken 
accurately and quickly. 
The instrument is es 
pecially useful for test 
ing cables, resistors, 
condensers «and all 
insulating materials 


ELECTRONIC INSTRUMENTS LTD. 


17, PARADISE ROAD- RICHMOND - SURREY - ENGLAND 


LOADED TERMANALS 


AINTON 


KINGSTHORPE + NORTHAMPTON : ENGLAND 


tHe Fidelia vuxury 7-vawve 
RADIOGRAM CHASSIS 


Features include variable selec- 


tivity, infinite impedance de- 


1,000-2,000 
amplifier 
_ bass, treble and volume 
ntro operate on gramo., 
om able r or tight weight p.u. Guaran- 
red 12 months, Price 8 


0 as 


CREVELOPMENT! 
18 BROAD RD., WILLINGDON, 8x.'3\ 
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“ADCOLA” SOLDERING INSTRUMENTS 


Reg. Trade Mark 


~ Reg. Design, 860302 
Designed for Wireless A bly and Mai 
SUPPLIED FOR ALL VOLT RANGES FROM 6/7v. TO 230/S0v. 
The three Adcola Models cover the requirements of the 
Television, Telecommunication and Radar Engineers 
and assure thofough jointing. 
tein. die, Bit. Standard Model— 22/6 
tin. dia Bit. Standard Model— 25/- 
tein. dia. Detachable Bit — — 30/- 
Patented in England and Abroad. 
Sole Manufacturers : 


ADCOLA PRODUCTS 
Sales and Service: 50, CLAPHAM HIGH STREET, be 
Tele. : MACaulay 4272. 
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The New 


fil tachromatic 
eLevision 


é 
fens 


The CENTRE of interest! 


The filter is actually inside the lens 
—this allows daylight viewing with 
a normal brilliance setting and 
avoids overworking the tube. 


Add to this unique feature the 
other exclusive Magnavista advan- 
tages, and you have a lens which 
has brought greater television en- 
joyment to thousands of viewers. 


There is a Magnavista model 
specially computed for every set. 
PRICES : 


There are over 18 different Magna- 
vista models at prices ranging 
from £4. 14.6 to £7.17. 6, 


a product of 
METROPEX LTD 


38 GREAT PORTLAND ST., LONDON, W.1 


MAINS TRANSFORMERS, FULLY INTERLEAVED, 
SCREENED AND IMPREGNATED. ALL GUARANTEED. 
ALL PRIMARIES ARE 200250 v. Half Shrouded. 
gf oes Bt (Midget). Output 250-0-250 v. 60 m/a., 6.3 v at 3 ~ ™ 

v. at - 
HS63. Ouapet 250-0-250 v. 60 m/a., 6.3 v. at 3 amps., 5 v. at 

2amps. 
HS40. Windings as above. 4v.ac4amps , 4v. at 2amps ..-...... 

Output 
HS2. 250-0-250v. 80 ma 


HS30X. 300-0- fa. 
HS3X. 350-0-350v 100 m/a.. 
Pully Shrouded 


FSM63. (M: dget). Output 250-0-250 v. 60 ma., 6.3 v. paeeh cess 
5 v. at 2 amps. 


BaReoey = 
eseeser ii 


FS30X. 
Fs! xX. ‘ 
All the above have 6.3-4-0 v. at 4 amps., 5-4-0 v. at 2 amps 
FS43. Output 425-0-425 v. 200 mia., 63¥. 4 amps., C.T. 6.3 v, 
4amps., C.T. 5 v. 3amps ‘Fully shrouded 
FSSO. Output, 450-0-450 v. 250 m/a., 6.3 v. 2 amps., C.T. 6.3 v. 
4amps., C.T.5v. 3 amps. Fully shrouded 
F30X. Output 300-0-300 v. 80 m/a., 6.3 v 7 amps , 5 v. 2 amps. 
Framed. Flying leads 
350 v. 250 m/2., 6.3 v. 6amps, 4v 8 amps., 
O-2-6.3 v. 2 amps. m4 shrouded .. 
- Queput 350-0-350 160 ma., 6.3 v. 6 amps, 634 
.5v JZ amps. Fully shrouded 
25 v. 250 m/a., 6.3 v. 6 amps., 63 ¥. 
6amps., 5 v.3 amps. Fully shrouded 
HSé6. Output, 250-0-250 v. 100 mya., 6.3 v. Sonam. CT.$v.3 
am For receiver R1355. Half shrouded 
HS1IS0. Output, 350-0-350 
3amps. Half shrouded 
F36. Output, 250-0-250 v. 100 m/a., 6.3 v. 6 amps., C.T. 5 v. 3 


Half shrouded 
FSI26.. we x 350-0-350 v. 120 m/a., 6.3 v. 2 amps., C.T. 6.3 v 
Fully shrouded . 
m/a., 6.3 v. at 6 amps., 5 v. at 3 

amps. Fully shrouded 
PRI/i. Output 230 v. at 30 m/a., 6.3v at 1.5/2 amps. 
FSIS0. 350-0-350 v. 150 m/a., 6.3 v. 4amps., 5 v. 3 amps. 
The above have inputs of 200/250 v. 


FILAMENT TRANSFORMERS 

F4. Output,4v.2amps .. 

Fé. Output, 6.3 v. 2 amps... 

F6X. Ourput, 6.3 v 0.3 am 

FI2X. Output, 12 v. at | amp. +‘ is 

FI2. Output, 12.6 v. tapped 6.3 v. at ps 

F24. Output, 24 v. tapped 12 v. at 3 amps 
Fi2 and F24 framed with Flying Leads. 

FU6. Output, 0-2-4-5-6.3 v. at 2 amps. 

F29. Output, 0-2-4-5-6.3 v. ar 4 amps. .... ; 
FU6 and F29 ry with Flying Leads. 

Output, 6.3 v. at 10 sag or 5 v. at 10 amps or 12.6 v. at 

S amps. or 10 v. at 5 ee 

F64. Output, four ar 6. ps. pe 

iving by su'table series and repaid eqneetions 24 v.at Sam 

50 vy. at 5 amps., 18 v. at 5S amps., 1S v ac 5 amps., 12.6 v 
10 amps., 10 v. ac }Oamps.,6.3v at 20 amps., 5 v. at 20 amps 
F5 and F6/4 framed wich fiying Leads. 

FUI2Z. Outpur0+4-6.3v Jamps. . 

FU24. Output 0-12-24 v. | am 

The above have inputs of 200 


OUTPUT TRANSFORMERS 
MOP!. Ratios 26, 46, 56, 66. 90, 120-1 SO m/a. max. current. 
C.T for Q.P P. Class B, ete. Secondary 2/4 ohms. Top panel 
and clamped, each os 
OPI. Midgec Power Pentode, ratios 30, 60, 90- 
Secondary 2/3 ohms, each 
P2. Midget Pentode, ratios 45-1, Secondary 2 


per doz 
OPI0. 10/15 warts output. 20 ratios on Full and Half pri 
OP30. 30 watts output, 20 ratios on Full and Half primary . 
Williamson's O.P. Transformer to Author's specifi 
Chokes for Williamson's Amplifier. 30H at 20 m/a. . 

10H at 150 ma. 
Choke C4. 60m 2., approx. 8 H.. 350 ohms. 

40 mij 2., aren. 5 H., 360 ohms ........ 


CB. 359 Micro henries clamped.................ccce-csereeees 4 
Beiling Lee Co-Axial Pty: y 642/F., each . 
oes Lee Co-Axial Soc! ets. "Fype 604; S, each 
densers, all new. 8 mfd. carton 3 32 mfd 
oo type, 4/9 ea. ; 8 x 8 mfd., can type, 5/- : clips for same 
each Sd. 
C.W.O. (add 1/- in € for carriage), all orders over £2 carriage paid. 
rade enquiries invited. 


H. ASHWORTH (Dept. W.W.), 
676, Gt. Horton Road, Bradford, Yorks. 
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Measurements can be made from 
ImV to 100V with the Furzehill 
SENSITIVE VALVE VOLTMETER 
over the range 10¢/s to 500 Kes. 
Logarithmic scale shape and 
high input impedance are 


other features. 


FURZEHILL LABORATORIES LIMITED 
Boreham Wood, Herts. Tel. : ELStree 3940 


NEON|imPROD 


Suitable for testing up to 250 V. supplies. 
Will indicate polarity and detect leakage 
Housed in moulded rubber biack case: 
Totally shockproof and safe 


Tests on Q.C.LD.C. 
SUBJECT rOR EVERY 
EERVICEMay, 


FOR USE WITH raves | 
CO-AXIAL or BALANCED FEEDER 10 y A.F.BULGIN «co, cro, 


RETA BYEPASS RD.,BARKING, ESSEX 


cee ates Ein CD 


Built-in Power Pack, Metal Rectifier, 
EF9! Valve. Still further improved 


in performance and with new 


ventilated case, 83” x 42” x 24’. CQ CQ CQ CQ CQ CQ 
CALLING ALL EX-MERCHANT NAVY 
2-VALVE MODEL FOR EXTREME FRINGE AREAS RADIO OFFICERS. CONVERT THAT 

£7 .10.0 (Subject) SPECIAL CERTIFICATE TO A Ist or 2nd 


CLASS CERTIFICATE 
Available for Alexandra Palace, Sutton 


Coldfield, and soon for Holme Moss. THE WIRELESS TELEGRAPH COLLEGE 
RAINBOW RADIO MNFTG. CO. LTD. || 25, John Dalton Street, Manchester 2 


MINCING LANE : BLACK ‘ ’ SPECIAL SUMMER EVENING COURSES 
rite issn: COMMENCING JUNE Ist, TO OCT. 3ise = t 
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AERIALS 


industrial Television. The televising 
of recent High Voltage electrical ex- 
periments at the Nelson Research 
Laboratories, Stafford. 


MARCONI television 


Made by MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX 
—the only British firm to make complete equipment for television transmission 


&S. C? QUARTZ CRYSTAL UNITS 


For Reliable Radio Communications 


From take-off to landing, the safety of passen- 
gers, cargo, and machines is largely dependent 
on trouble-free radio communication. 
Weather reports, conditions at termina! air- 
ports, etc., must be reported to aircrews. 
Navigation by radio beacons plays an important 
part in keeping the planes flying safely on their 
assigned routes. 
Be sure, then, that the Quartz Crystal Units in 
your radio equipment are the best obtainable, 
for they are the most critical components. 
Pioneering research and experience in making 
over a million units, ensure a product of the 
finest available quality at competitive prices 
We can give rapid delivery for your urgent 
requirements. 
When the requirement is exceptionally 
_ urgent, phone Middieton (Lancs.) 2424 
Temple Bar 4669 (London). 


FE Nn age MRS —_ = 


SALFORD ELECTRICAL INSTRUMENTS LTD. fiteoros tanes 


A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 


eng Rh BES 
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UNITED’ INSULATOR CQO 


ELMBRIC 


LTD OAKCROFT 


TELEPHONE 


RD 
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TOLWORTH SURBITON 


CABLES 


SURREY 


CALAWNEL SURBITON 


BP.L. TEST SETS 


NOW AVAILABLE 


AT NET PRICES 


B.P.L. UNIVERSAL TEST SET 
£5 -18-6 


B.P.L. SUPER RANGER 1,0000/v. 
£13 - 10-0 


B.P.L. SUPER RANGER 20,000 ov. 
£15 -10-0 
Prices include postage and packing 


and are applicable to Home Market 
only. 


Send your order direct fo: 


BRITISH PHYSICAL LABORATORIES 
HOUSEBOAT WORKS, RADLETT, HERTS 


Tel.: Radlett 5674-5-6 


phish, 


Our Type &4 is the ideal Quality 
Tuner for yeur high quality 
amplifier. This four valve 
Super-Het Unit has a tively 


jatest Mullard valves ECH4?, 
2xEF41, EB91, 
price £12 
+ 42.13.4 PT. 
Manufacturers of Ventex Cabinets. 


C. T. CHAPMAN (Reproducers) Ltd. "i 7*" 
RILEY WORKS, RILEY STREET, CHELSEA, S.W.I0 


Daily Demonstrations at Webb's Radio 


COILS ¢ COILS ¢ COILS 


T.R.F. @ SUPERHET @ FILTERS @ PACKS 
TELEVISION COILS @ I.F. TRANSFORMERS 


FOR DEPENDABLE COMPONENTS 
CONTACT 


OLYMPIC rapbio COMPONENTS 
COIL WINDING SPECIALISTS &2 MANUFACTURERS 
224, HORNSEY RD., N.7. NORTH 2914 
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and... it is STILL 


THE BEST 
LONG- 
DISTANCE 


AERIAL! 


The FA22 maintains its superiority. 
Quite apart from its proven high 
sensitivity, its very sturdiness 
raises it well above any other TV The Famous 
aerial. Designed by engineers, 
its scientific construction enables FA 22 
it to withstand the rigours of the 
most exposed positions. A Seamless Steel Spreader, adjust- 
able Stee! Mast-head Clamp to fit masts from I $in. to 3in. dia., 
Shock Absorber Reflector Mountings, and the general overall 
weatherproof method of construction ensures this unrivalled 
strength and durability. 

Complete. 


£5.12.6 sie 
BUT... 
HERE IS ANOTHER 


TRIUMPH 
The T$ 2.5 


<< 


Especially designed for the less 


remote areas, this aerial is of the 
same sturdiness of design as the 
FA22. It retains the well-known 
TELECRAFT Dipole Feeder Box, 
Collectors and Reflectors. It has 
Mast-head 
Clamp to fit masts from I4in. to 


an adjustable Steel 


3in. dia., and the Reflector is fitted 
with the TELECRAFT -Shock 
Absorber Mounting. A .25 wave- 
length Seamless Steel Spreader 
completes this fine Aerial. 


PRICE 


£2.17.6 


All Channels. 


Remember! Because of their fine contruction TELECRAFT 
AERIALS ARE BETTER THAN ANY and CHEAPER THAN MOST 


All Stove Enamelled Throughout. 


eE(PE 


LIMITED 


QUADRANT ROAD 8 THORNTON HEATH 
SURREY 


Contact your 
Wholesaler 
and insist on 


Send for 
Descriptive 
Literature 


Tel.: THOrnton Heath 1191/2/3 


Depots :—BIRMINGHAM, SCOTTISH ENQUIRIES : 
BRISTOL,MANCHESTER, LOUIS GRACE, 28, Langside Place. 
WORTHING, STOKE-ON-TRENT. Glasgow, S.!. 


WireLtess Worip 


What can be more 
shattering to constructive 
thought than an imaginary 
man with a drill in your 
head? Only a real man 
with a road drill by your 
window. But these 
‘Commandos of the Highway 
Dept.’ do get things done 
more quickly. 

Probably on the circuit 
that makes the darned 
thing ‘pop’ is a 
Transformer, maybe a 
Parmeko Transformer, 
doing its work with 
silent efficiency, 


PARMEKO .f LEICESTER 


Makers of Transformers for the Electronic and Electrical Industries 


e 
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BIRMINGHAM SOUND REPRODUCERS LIMITED BSR 
CLAREMONT WORKS, OLD HILL, STAFFS. TEL: CRADLEY HEATH 62123 “SBRO}8 
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MINIATURE BATTERY VALVES 


The Mullard preferred range of valves for 
battery operated receivers comprises four types 
which, between them, cover all normal require- 
ments. They are :— 

DK91, a heptode primarily intended as a 

frequency changer. 

DF91, a variable-mu pentode for use as 
R.F. or LF. amplifier. 

DAF91, a short-grid-base pentode partic- 
ularly suitable for A.F. voltage 
amplification, combined with a 
single diode. 
an output pentode capable of 
outpit: up to 270mW with 7°, 
total distértion. 

These valves are of the miniature type with 
all-glass B7G 7-pin base. The bulb diameter 
is 19mm. and the seated height approximately 
50mm. These small dimensions make possible 
the design of very compact chassis, as required 
for portable sets. “ personal” receivers and 
other miniature equipment. 


The filament current is 50mA and _ the 
nominal filament voltage 1.4V. The output 
pentode has two 1.4V 50mA filament sections 
which can be connected either in series or 
parallel. It will thus be seen that the valves 
are suitable for operation with the filaments 
connected in parallel and supplied from a single- 
cell dry battery, or with the filaments connected 
as a series chain. The latter arrangement is 
adopted in A.B.C. receivers designed for supply 
from either batteries or mains. 

In this and subsequent advertisements 
will be given the ratings and operating conditions 
for the valves in the range, and various appli- 
cation problems will be discussed. 
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MULLARD 
MINIATURE BATTERY 
HEPTODE DK91 


The DK91 is a_ battery-operated 
heptode in miniature construction 
on the B7G 7-pin all-glass base. It 
is primarily intended for use as a 
frequency changer, and is suitable 
for A.V.C. 


RATINGS AND 
CHARACTERISTICS 


Filament 
Suitable for D.C. operation only. 
Vi 1.4 V 
Ir 0.05 A 


Capacitances 
Cg3-all 7.0 upF 
Ca-all 7.5 uF 
Cel-all 3.8 uF 
Cg3-2 <0.4 uF 
Cg3-gl <0.2 pF 
Ca-gi <0.1 uuF 
Limiting Values 
Va max. 
Vg2+24(b) Max. 
Vg2+¢4 max. 
Vg3 max. 
Ik(o) Max. 


Operating Conditions 


&c 
Vg3(gc=5 A/V) 
a 
1e2+94 
Ig! 
ix 
Other valves in this range are: 
DF9! Variable-mu pentode 


DAF91 Short-grid-base pentode 
with diode. 


ce DL94 Output pentode ia 


Keprints of this article together with additional data may be obtained free of charge from the address below 


a, MULLARD LTD., Technical Publications Department, Century House, Shaftesbury Avenue, W.C.2. 
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Questions 


EW of our readers will quarrel with the opinion 
that Great Britain cannot be given a full 
three-programme broadcasting _— service 

through the medium- and long-wave channels at 
present allocated. Even if the frequencies now 
monopolized by overseas transmissions were 
devoted to domestic purposes, there would still be 
some gaps to be filled. We cannot expect more 
m.w. and lw. channels and so are forced to the 
conclusion that the use of extra-short wavelengths 
is essential for full coverage of these islands. That 
is why we so warmly welcomed the recommenda- 
tion in the Beveridge Report that e.h.f. broadcast- 
ing should be developed as a matter of urgency. 
But can the National economy stand a full-dress 
e.h.f. scheme, or, if it cannot, is it worth while 
going ahead with piecemeal development? Can the 
radio industry, with its present commitments in the 
way of equipment for defence, produce sufficient 
receivers for public use to justify a start being made 
at once, and if so, on what scale? If the answer 
to all these questions is more or less favourable for 
an early start, we are still left with the over-riding 
problem as to whether amplitude or frequency 
modulation is to be used. 

The comparative a.m./f.m. tests from the B.B.C. 
experimental station at Wrotham were, of course, 
instituted to give the answer to this last problem. 
Tests have now been going on long enough for 
conclusions to be reached, but as yet no official 
statement has been issued. However, the best- 
informed technical opinion inclines strongly to the 
view that the decision will be emphatically in 
favour of frequency modulation. This opinion is 
based not only on independent observations of the 
received signals, but also on information published 
on propagation tests from the Wrotham station. 
The tests,. incicentally, seem to have been highly 
satisfactory, and to have shown that a modern high- 
power station on 90Mc/s, working with an effec- 
tive aerial system, can have a service area that will 
bear comparison with that of an m/f. station. 

As the subject of e.h.f. broadcasting was made 
a major issue in the Beveridge Report, the B.B.C. 
announcement on the system of modulation may 
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possibly not be made until the Report is debated 
in Parliament. In the meanwhile, we will assume 
it will be f.m., but that does not settle all our prob- 
lems even if we accept that f.m. is the best dis- 
tribution system from the strictly engineering point 
of view. (That must obviously be the basis on 
which the B.B.C. report will be made.) Broad- 
casting, however, is at least as much a matter of 
reception as of transmission, and before we are 
committed irrevocably, more should be made 
public on the subject of receiver design, produc- 
tion, maintenance and especially economics. In 
fact, we encounter a whole new set of questions. 
What is the relative cost of f.m. and a.m. receivers? 
Can an f.m. receiver be properly maintained in- 
expensively and with the equipment likely to be 
available to the average technician? Unfavourable 
answers to these questions might swing us back to 
a.m., which offers at least the theoretical possi- 
bility of reception with cheap convertor units work- 
ing with existing receivers. But can such con- 
vertors combine cheapness with adequate frequency 
stability? 

As we see it, the answers to these questions and 
to many kindred ones that arise can only be given 
by the radio industry. The B.B.C. has done its 
part in providing means for a first-class compari- 
son between the relative engineering merits sie 
competing systems of transmission; the only test 
of its kind ever to be made on such a large scale. 
We hope the industry, collectively and individually, 
will equally come to the fore in providing the 
reliable data on reception problems without which 
the final decision cannot be made with confidence. 

Although Wireless World was at one time highly 
critical of proposals that seemed likely to saddle this 
country with an f.m. system of broadcasting before 
the merits of that system were proved, we are not 
“pro” or “anti” any particular method of modula- 
tion. All we want is to have some established facts to 
place before our readers, both with regard to trans- 
mission and reception. ‘We hope that a detailed 
P.B.C. report on the Wrotham experiment, and also 
facts about receiver design and economics, will be 
made available at the earliest possible moment. 
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Reproduced by permission of the Proprietors of “ Punch.’ 


HE expansion of the television service brings 
with it the prospect of a forest of unsightly 
aerials sprouting up from chimney stacks in all 

parts of the country. Is this really necessary? 

To obtain satisfactory reception it is essential that 
the aerial should provide a signal of high strength, 
free from electrical interference, at the receiver. High 
outdoor aerials are particularly suitable for this pur- 
pose; the strength of the wanted signal increases with 
aerial height and, in addition, thé distance from sources 
of interference such as motor cars and domestic 
appliances increases. The high outdoor aerial, pre- 
ferably made directional to discriminate against the 
main source of electrical interference, or against local 
reflections, offers the best solution to satisfactory tele- 
vision reception. The various forms of long wire 
aerials, and vertical rod aerials with one or more 
parasitic elements, fall into this class. 

Indoor aerials have not previously been considered 
satisfactory except at short distances from the trans- 
mitting station, because they are either relatively in- 
sensitive to the signal or do not discriminate against 
interference. The author has for some years been 
using a rather uncommon form of indoor aerial, 
designed to be installed in the loft of a house—the 
region of highest signal strength indoors. It is in 
some ways superior in performance to the usual out- 
door aerial with reflector installed at the same height, 
and can be used_ successfully up to considerable 
distances from the transmitting station. In view of 
the rapid growth of the television service and the need 
to avoid the use of outdoor aerials wherever pos- 
sible, on aesthetic grounds, readers may be interested 
to know about this aerial and to decide the potential- 
ities for themselves. 


Description of Slot Aerial 


The aerial, shown in Fig. 1, consists of a horizontal 
slot, approximately half a wavelength long, cut in a 
vertical sheet of conducting material—wire netting is 
satisfactory—the output leads being connected across 
the mid-points of the long sides. A horizontal slot 
responds to vertically polarized waves, maximum 
signal being received in the two directions normal to 
the plane of the conducting sheet. No novelty is 


168 


Indoor 
Television 
Aerial 


Construction of a Slot Dipole 


for Reception 


By H. PAGE,* Msc. 


claimed for the slot aerial, for it has been widely used 
in the past for the centimetric wavelengths; but, as 
far as the author is aware, it has not previously been 
proposed for television reception. 

One difficulty about accommodating a vertical rod 
aerial array in the loft of a house is lack of vertical 
height. Using a slot aerial, however, space is required 
in the horizontal direction where it is usually readily 
available. It is mecessary to erect the sheet on the 
correct bearing, that is, normal to the direction of the 
transmitting station. However, since the radiation 
pattern is fairly broad, it is quite satisfactory to have 
this adjusted to within about +10°. 


Performance 


The slot has a figure-of-eight radiation pattern in 
the vertical plane and a figure-of-eight pattern with 
small minima in the horizontal plane. These patterns 
have been measured using a small-scale model, carry- 
ing Out tests at correspondingly higher frequencies. 

Fig. 2 (a) shows the vertical-radiation pattern, this 
shape being unaltered over the 10 per cent frequency 
band required for television. Fig. 2 (b) shows the 
horizontal-radiation pattern, the blocked-in portion 
indicating the variation over a 10 per cent frequency 
band. Compared with more conventional aerials the 
change in directional pattern with frequency is re- 
markably small, and the minimum is sharper—the 


Fig. 1. 


This sketch shows the general form of the slot 
aerial. 


DIRECTION OF MAXIMUM 
RECEPTION 
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(a) 
Fig. 2. 


occurs with a 10%, change of frequency. 


ratio of maximum to minimum pick-up varies be- 
tween 14 db and 18 db relative to the main lobe. 

Evidently the slot aerial is most suitable for dis- 
crimination against interference arriving at right 
angles to the direction of transmission. As the main 
lobe is fairly broad it may be worth while to adjust 
the direction of the slot to reject local interference 
rather than for maximum pick-up. 

It is possible to derive the theoretical gain of the 
aerial from Fig. 2 (b), making the reasonable assump- 
tion that the vertical-radiation pattern does not change 
with azimuthal angle. The gain over a vertical half- 
wave dipole is found to be 4 db—a little higher than 
that of the conventional H-type aerial. Moreover, 
this gain is substantially unchanged over the working 
frequency band—a consequence of the relatively small 
changes in the radiation patterns. 

The impedance of the aerial also changes relatively 
slowly with frequency, being similar to that of a 
centre-fed dipole of the same shape as the slot. 

From the point of view of constancy with fre- 
quency of the radiation patterns, gain and impedance, 
the slot is, therefore, a wideband aerial. The only 
advantage of the conventional H aerial is that it is a 
relatively simple mechanical structure, and so can be 
erected well above loft level. Unless this is done, and 
advantage taken of the increase in wanted signal 
strength with height (or of locating the aerial far from 
the sources of interference), it is difficult to justify 
the use of an outdoor aerial. 

It is interesting to note that, if the slot were cut in 
an infinite sheet, the ideal case usually considered in 
theoretical investigations, neither the radiation pat- 
tern nor the aerial gain would be as favourable for 
this application. 


Construction 


The method of construction of the slot aerial, and 
the dimensions for the London wavelength, are shown 
in Fig. 3. The corresponding dimensions for the 
Midland service are, of course, obtained by scaling 
in the same ratio as the wavelengths. The slot is 
10ft long and lft wide in a sheet of wire netting 14ft 
long and 5ft wide. The slot dimensions are import- 
ant, but the size of the netting is not very critical, 
and can be changed if more convenient; a large re- 
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Vertical (a) and horizontal (b) radiation patterns of slot aerial. 


(b) 
The shaded area indicates the change which 


duction in size should, however, be avoided. The 
edges of the slot are bonded with wire to preserve 
the shape. At the centre points of the long sides, two 
triangular pieces of metal are fixed, to taper in to the 
transmission line which connects the aerial to the re- 
ceiver; the impedance of the slot at the point of con- 
nection is approximately 600 ohms. This can be 
connected through the usual type of balanced trans- 
mission line, which has a characteristic impedance of 
about 100 ohms, directly to the television receiver. It 
is, however, preferable to match the two impedances, 
using a quarter-wavelength line transformer having a 
characteristic impedance of 250 ohms, between the 


14ft 


WIRE NETTING 


Fig. 3. Dimensions of slot aerial for the London area. 
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LOW-LOSS SPACERS 


Fig. 4. Quarter-wave matching transformer made by 
ncreasing the wire spacing at the end of the feeder. 
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Fig. 5. Method of connecting a coaxial cable to the slot 
aerial 
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slot and the 100-ohm line. Balanced lines of this 
impedance are available, but a convenient arrange- 
ment is to strip back the sheath and screening of the 
100-ohm line and increase the spacing between the 
wires. This is shown in Fig. 4 and the spacing (be- 
tween wire centres) should be four times the wire 
diameter, while the length of this widely-spaced sec- 
tion should be a quarter wavelength. 

If an unbalanced connection to the slot aerial is 
required, in order to use a coaxial cable connection to 
the receiver, a simple modification makes this pos- 
sible. An open-circuit wire or rod, half the length of 
the slot and of any convenient diameter, is fixed by 
insulators, as shown in Fig. 5, and connection is made 
between either side of the slot and the centre. The 
impedance in this case is 150 ohms, which is 
sufficiently near to the ideal for direct connection to 
the normal unbalanced cable. The latter should run 
along the slot edge, to which the screen is bonded, 
and then to the receiver. 

Some difficulty may be experienced in handling a 
roll of wire netting in the confined space of a loft. 
Strings joining the longer sides of the slot at intervals 
along its length, and between the apices of the tri- 
angular connection pieces, will be found useful in 
preserving the shape of the slot. If nails are fixed in 
the rafters and joists, the netting can be temporarily 
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‘THE majority of navigation aids now in use on the 

civil airways are concerned with aircraft in flight, 
but a new equipment recently demonstrated by 
Cossor Radar at London Airport is primarily con- 
cerned with the movement of aircraft and vehicles 
on the runways and perimeter tracks. 


P.P.1. display of London Airport as seen on the screen 
of the Cossor A.S.M.I. equipment. Runways have been 
sketched in for easy interpretation 
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hooked on to them and gradually manceuvred into 
position. The flatness of the netting is not import- 
ant, but metal pipes or other conductors near the slot 
should be avoided. 

The author has used this type of aerial at two sites 
25 miles and 45 miles from Alexandra Palace; in one 
case the roof was tiled and in the other slate. At both 
sites direct comparison was made against an outdoor 
half-wave dipole at the same height above ground 
level; a signal gain of approximately 3 db was 
measured when using the slot, indicating that the loss 
due to absorption in the roof is negligible. Moreover, 
in the case of the tiled roof, measurement of the re- 
ceived field strength over a long period indicated no 
changes associated with weather conditions, which 
might be expected to affect the absorption. No similar 
measurements were carried out in the case of the slate 
roof but the consistency of reception at a distance of 
45 miles from Alexandra Palace, apart from the fading 
normally to be expected at this distance, leads to the 
same conclusion. 

Further improvements of both the radiation pattern 
and aerial gain may be obtained by using more com- 
plicated arrangements, but these will not in general 
be practicable in the loft of the average house. The 
simple slot aerial described appears to offer the best 
compromise between complexity and performance. 


INDICATOR 


Ground Control Navigation Aid 


In the interests of safety it is important that run- 
ways be clear of obstructions before any aircraft be 
permitted to land or take off, and in conditions of 
poor visibility all parts of the airport may not be 
clearly visible from the control tower. 

The A.S.M.I. (Airfield Surface Movement Indica- 
tor), as it is called, operates on a wavelength of 3cm 
and uses a curved rectangular scanner measuring 
12ft wide. The “aerial” is a small horn at the end 
of a waveguide and located in front of the scanner. 
This, combined with a pulse width of 0.1 micro- 
second, gives a beam 4 deg only in azimuth and 15 deg 
in elevation, and very high discrimination is possible. 

Display is of the P.P.I. kind on a 15-in c.r. tube. 
The centre of the radial time base can be shifted to 
any part of the tube face in order to provide the 
maximum display area in cases where the A.S.M.I. 
equipment is located at one corner, or to one side, of 
the airfield. 


With the scanner mounted on the roof of a van the 
whole of London Airport was clearly displayed on 
the tube, definition being such that the runway light- 
ing lamps were easily discernible. A small car showed 
up well and even the driver walking away from the 
car was noticed by keen-sighted observers. 


All buildings are naturally visible as permanent 
echoes and, as the photograph of the P.P.I. screen 
reproduced here shows, it would not be easy in this 
case to pick out a small moving object on one of the 
runways. It was suggested at the demonstration that 
the “p.es” be blacked out by means of a positive 
transparency superimposed on the screen. Moving 
objects would then be more readily discernible. 
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Fig. 1. Circuit of typi- 

cal diode detector with 
tL < S$ the r.f. stage feeding 
Bi 2 2 it and showing its load 
} 2 2 circuit. 
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Diode Detector Distortion 


A Common Misconception By 


UCH has been written about the distortion 

which the diode detector can introduce when 

its a.c. and d.c. loads are unequal. The 

treatment of the effect of the loads is usually in- 

complete, however, and as a result the importance of 

the load ratio is often magnified out of all proportion 
with reality. 

The usual analysis shows that there is a maximum 
depth of modulation which can be allowed in the 
signal applied to the diode detector if distortion is to 
be avoided, and that this depth of modulation depends 
on the ratio of the a.c. to the d.c. loads. This result 
shows that, for ordinary values of components, 
serious distortion occurs whenever the modulation 
depth exceeds some 70-80 per cent. Now, ordinary 
listening tests show that this serious distortion does 
not, in fact, occur; very serious audible distortion 
can be observed with grossly unsuitable component 
values, but not with normal ones. 

There is nothing wrong with the theory on which 
the expectation of distortion is based. The distortion 
occurs and is audible if the modulation depth of the 
signal input to the diode exceeds the calculated value. 
However, what is usually overlooked is the fact that 
the modulation depth of the signal applied to the 
diode is appreciably less than that of the incoming 
signal. The modulation depth is reduced by the 
action of the diode circuit itself and the lower the 
ratio of a.c. to d.c. loads, the more is it reduced. 
There is an automatic compensating action on the 
diode input circuit which makes the requirements for 
the avoidance of distortion much less severe than is 
commonly supposed. 

This beneficial effect of the diode on its input 
circuit is no new discovery... For some obscure 
reason, however, it is usually overlooked. It comes 
about because the diode detector has a lower input 
impedance to a changing r.f. voltage than to one of 
constant amplitude. As a result the input tuned 
circuit is more heavily damped for the modulation 
than for the carrier; the gain of the preceding stage 


“ The Properties of, a Resonant Circuit loaded by a Complex 
Diode —. by F. C. Williams, Wireless ae} November 1938, 
See “Radio Receiver Design,” by K. R. Sturley, Vol. L 

> 363 ( cou & Hall Lrd.). 
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is lower for the modulation than for the carrier, and 
so the modulation depth of the signal applied to the 
detector is less than that of the incoming signal. A 
finite ratio of a.c. to d.c. diode loads limits the modula- 
tion which the detector can deal with without distor- 
tion, but at the same time it reduces the modulation 
depth of the signal applied to the detector. The net 
result is that the requirements for the avoidance of 
distortion are much less severe than is commonly 
supposed. 

Consider the diode circuit shown in Fig. 1. With 
an unmodulated carrier of peak value v, applied to 
the diode the steady voltage developed across the 
d.c. load R, + R, is v; = nv, where 7» is the rectifica- 
tion efficiency and, for normal conditions, is 0.9 or 
more. The current in the d.c. load R,, is, therefore, 
i = v,/Ra. nv; R... 

With a modulated input of modulation depth m, 
the input voltage varies during the modulation cycle 
from vl — m) to v{1 + m); that is, it changes by 
+ mv, about the unmodulated value v, The load 
voltage correspondingly changes about the unmodu- 
lated value v, = nv, by + mnr,;. 

The current must change accordingly, but the 
current now flows in the a.c. load R,. = R, + R,R,/ 
(R, + R,), so the change of current is + mnv,/R,. 
about the unmodulated value 7v,/R,,. Since the 
current through the diode cannot reverse, this result 
is true only if the change of current during modulation 
does not exceed the unmodulated current. Therefore 
we must have 


mnv v 
st PY me. 


Ras 

This is the relation which is usually employed to 
compute the capabilities of the detector. Typical 
practical values are: Ry, = 50kQ, R, = 220kQ, 
R,=470kQ. Therefore, Rg,.=270k2 and R,.=200kQ. 
The maximum modulation depth for the avoidance of 
distortion is, therefore, 0.73. 

This is considered poor because, although it is 
really the maximum depth of modulation at the 
detector input, it is taken, incorrectly, to be the 
maximum for the incoming signal. 

The input impedance of the 


or m<R,../Ra. 


detector is easily 


. 
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computed. With an unmodulated signal the power 
in the load circuit is (yv,*/Ry,. This same power 
would be absorbed by a resistance R,,,, shunted 
across the tuned circuit and would be v,*/2Ria,,. 
The factor 2 arises because the r.m.s. value of v; is 
v,//2. Therefore 
Ricac Rg,/2 27° 
By a similar process of reasoning the input resistance 
for the modulation is 
ae/27" 
Now the amplification of the stage V, with an 
unmodulated input is 


a 
where r, is the a.c. resistance of V,, g,, its mutual 
conductance and R, is the dynamic resistance of the 
tuned circuit alone. For the modulation the amplifica- 
tion is given by the same expression with R,q. 
substituted for Ry.) 

Since R,,,., is less than R,4-) the amplification in 
the second case is less than in the first. This is 
equivalent to a reduction in the depth of modulation m 
of the signal applied to the dicde compared with 
that m, of the signal applied to V,. The ratio of the 
amplifications under the two conditions gives the 
ratio of the modulation depths and so 

1 1 1 
R -R Riaoy 

1 +R Rese’ 

a * 
where R ss 
r t i 

Inserting the values of the- input resistances in 

terms of R,. and R,,, this becomes 
m l 27°R/R,, 
m, 1 + 27*R/Ra 

Combining this with the earlier formula for the 
maximum depth of modulation at the detector input 
we get for the maximum depth in the incoming signal 
R,. 1 + 27°R/R, 

R,. 1 + 27°R/Rg. 

Now if the dynamic resistance of the tuned circuit, 
in shunt with the a.c. resistance of V,, is 200kQ and 
we reckon the detector efficiency as 100 per cent, we 
get for the previous values 

1 +- 400/200 
< 7 2D om» 
m, <0.73 i 400270 1.12 = 0.82 

This is a very appreciable increase in the maximum 
modulation depth. 

It is clear from the equation that if 27*R is large 
compared with R,,., the permissible modulation depth 
tends to unity irrespective of the actual value of 
R,./Re.. In the limiting case of no tuned circuit 
losses and a valve V, of infinite a.c. resistance, the 
circuit is completely self-compensating and the 
a.c./d.c. load ratio can be anything without intro- 
ducing distortion. In practice this cannot be 
approached. 4 

In order to minimize detector distortion the proper 
steps can clearly be seen to be: 

(1) Make R as high as possible. This entails the 
use of a valve of high a.c. resistance for V, and a tuned 
circuit of high dynamic resistance. This does not 
necessarily require a high-Q circuit, for R, can be 
made large with a low Q by using a high L/C ratio. 
Nevertheless, a high Q will usually be an advantage. 


m, <= 


0.73 x 
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In practice it will probably be difficult to make R 
greater than 200kQ, and it may often be less. 

(2) Make R/R,. as large as possible. According 
to the discussion of this article there is no limit to 
the extent to which R,, can be reduced. However, 
not everything about detector design has been con- 
sidered. It is actually necessary to make R,, and R,. 
as high as possible compared with the resistance of 
the diode. Unless this is done a different form of 
distortion will arise through a gradual curvature of 
the input-output characteristic and the efficiency will 
be appreciably below unity. In general, R,. should 
not be much below 200k for the ordinary diodes, 
but can be of the order of 100k Q for the low-resistance 
types such as the EA50 and 6AL5. 

(3) Make R,./R.. as large as possible. Since this 
depends on the grid leak R, of the following valve, 
as well as upon R, and R,, it involves making R, as 
large as possible. In its turn this depends on the 
type of following valve. When this is an output valve 
R, can rarely exceed 0.5MQ, but with a small triode 
amplifier it can usually be 2MQ. If it is a cathode- 
follower or a cathode-follower type phase-splitter 
the effective value may be 10-20 MQ because of the 
negative feedback in this stage. 

As an example of what can be done, let R, = 2.2MQ 
and fix the filter resistor R, arbitrarily at 50k2. Let 
R, be 100kQ, and R 200k2. Then R,, = 150k and 
R,. = 145.6kQ. Assuming further that 7 = 0.95 we 


_ 1+ (400 x 0.9)/145.6 
1 + (400 » 


0.9)/150 
145.6 3.47 
. v 99 ° 
150 54 = 0.99 to slide-rule accuracy. 


In conclusion it should be noted that the results 
given here apply only to a single-tuned circuit coupling 
between the r.f. valve and the detector. This can, 
of course, be a transformer instead of the choke-fed 
arrangement of Fig. 1. The results do not necessarily 
apply to a coupled-pair of tuned circuits of the band- 
pass type, however. A similar effect does occur with 
such circuits but the formule given here do not apply 
to this case. 


BOOK REVIEW 


Time Bases (2nd Edition). By O. S. Puckle, M.B.E., 
M.1.E.E., Pp. 387+ xxi, with 257 diagrams. Chapman & 
Hall, Ltd., 37 Essex St., London, W.C.2. Price 30s. 

HIS second edition of a well-known book is to be 

welcomed for the addition of a great deal of informa- 
tion about modern time-base technique. 

The most important of the additions are a considerable 
expansion of the section on linearization, the chapter on 
Miller-capacitance time bases, and the additions to “ Push- 
Pull Deflection.” There is also much new material about 
differentiating and integrating circuits, simple computing 
systems, frequency division and counting. 

The book is largely non-mathematical. In the few 
places where a mathematical analysis does occur it is 
nearly always of quite simple type. 

The time bases described are nearly all for electric 
deflection. Some magnetic-deflection circuits are included 
but they are much less fully treated. The book provides 
a vast amount of information about circuits and methods 
suited to the c.r. oscilloscope. The saw-tooth generators 
which are so fully treated are, of course, applicable to 
any metkod of deflection, but the information about ways 
of obtaining the current saw-teeth needed for magnetic 
deflection is meagre. 

The book is well produced and few misprints were 
noticed. It is one which can be confidently recommended 
to engineers and students alike. W. T.C. 
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Festival of Britain 


Radio Equipment to be shown in the Main Exhibitions 


HE aim of the South Bank Exhibition, which will be 
opened by H.M. the King on May 3rd, is to present 
a broad review of British practice in the arts, sciences, 
technology and industrial design. As would be expected, 
therefore, radio and electronic equipment will be featured 
in a number of the pavilions. “Radio equipment is also 
included in the Land Travel Exhibition (which visits 
Manchester from May 5th-26th), the Festival ship Cam- 
pania (visiting Southampton, May 4th-14th, and Dundee, 
SOUTH BANK EXHIBITION 


May 18th-26th), and the Exhibition of Industrial Power 
which opens in the Kelvin Hall, Glasgow, on May 28th. 

We give below a list of most of the modern radio gear 
chosen by the Festival authorities for inclusion in the four 
main exhibitions. In addition a considerable amount of 
historic apparatus has been borrowed from manufacturers, 
the B.B.C. and G.P.O. for the Transport Pavilion (South 
Bank), the aim of which is to give a comprehensive review 
of British developments in communications. 


Manufacturer 


Ardente 
Audix B. B 


Automatic Telephone 


Electric Co 
B.I Callender’s 
Cables 


Products 


Loudspeaking intercom. with loud-hailer. 

Schools’ radio equipment. 

6-channel portable v.h.f. transmitter/re- 
ceiver, and v.h.f. radio telephone. 

Television cable and coupler. 


__ Manufacturer __ 
Cole, BE. K. 


Columbia 
Cossor Radar 


Products 

Airborne search radar ; Television receivers 
TSC 113, TS 114 and TC 140 ; 4-station 
“Festival” receiver (A147) ; ; and Export 
radiogram, 90. 

Records. 

G.C.A. remote console and airborne *‘ Gee ” 
receiver. 


Birmingham Sound Mobile battery amplifier. 
eproducers 

British Ferrograph 
Recorder Co 

Bullers 

Bush Radio 

Cathodeon 

Central Rediffusion 


Cinema‘ Television 


Magnetic-tape recorders and reproducer. 


Aerial insulator for Rugby. 

Television receiver (TUG 24). 

“* Photocon ” television camera tube 

Radio relay installation. 

Equipment for ‘Telecinema Cathode-ray 
tubes and gas-filled photocell. 


Decca Navigator Co. 
Decca Radar 
Decca Record Co 


Decca fon ge gear and charts. 
Radar display unit (159A) and scanner. 
Record Slams 3 ; Long-p! records ; 
Pickup with ee aw « m is 5 and 
Mains/battery portable (DD46). 

Edison Swan Electric — for measurement of the ratio of 
Co. ge to mass of an electron. 

E.M.L. Studio magnetic-tape recorder (BTR-1B) ; 
ce ee radiogram.; and Pro- 
jection television receiver (built in). 

(Continued on following page) « 


On this view of the South Bank Exhibition site taken a month before the opening day has been indicated the sections 
and buildings in which radio and electronic equipment will be exhibited and demonstrated. A, Transport; B, Dome 
of Discovery; C, Power and Production; D, Television; E, Telecinema; F, Homes and Gardens; G, Schools ; and 


H, Sport, nearby which is the Shot Tower carrying the lattice paraboloid for the “ radio telescope.’ 
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"Manufacturer 
Emitron Television 


English Electric Co 
Ever-Ready Co. 
Evered & Co. 
Ferianti 


Fielden (Electronics) 
Films & Equipments 
Fitton, R. N. 


Furzehill 
tories 

Garrard Engineering 
Co. 


Labora- 


General Electric Co 


Goodmans 7 “eee 

Gramophone 

Grampian 
ducers 


Hunt, A. H. 

Industrial Radio Co 

International Marine 
Radio Co 


oe 


Invicta Radio 
ohnson Matthey 
elvin & Hughes 

Kolster-Brandes 

Marconi Instruments 


Marconi International 


Telegraph Co. 


McMichael Radio 
Metropolitan-Vickers 
M.S.S. Recording 


Co. 
Muirhead & Co 


Mullard Electronic 
Products _ 
Murphy Radio 


Parmeko 

Philco (Overseas) 
Philips Electrical 
Plessey Co. 


Pye 


Radio Gramophone 

Development Co. 
Radio Heaters 
Redifon 


Roberts’ Radio Co. 
Salford Electrical 
Instruments 


Products i=l & 


“Super Emitron” and “‘C.P.S.” 
television camera tubes; Multiplier 
phototube; Television cameras, micro- 
wave link equipment and console monitor 
for 625-line demonstration ; and Hospital 
television equipment. 

16-in. glass/metal c.r.t. 

T ropical receiver, Model “‘ J.” 

* Azdar”’ rectangular wave aie, 

Airborne distance measuring ment ; 
Airborne ‘‘ Consol” receiver ; re levision 
receivers T1405 and T129 ; and Broadcast 
receiver 148. 

** Tektor” proximity detector. 

Multi-way connectors for radar. 

Experimental a.m./f.m. receiver designed for 
the .B.B.C.; ‘* Ambassador” receiver 
650/CR; and Television set p M. 

Beat frequency oscillator, Model 2232. 


Transcription-type turntable (201B/2); 
Three-speed record changer (RC80) ; and 
or 3-speed record player (M). 

V.H.F. radio-telephone for railway loco- 
motives ; Communications receiver (BRT 
400); Fixed- frequency v.h.f. receiver 
(BRT 186); cavity magnetron; and 900- 
Mc/s tuned circuit for television relay. 

12in. twin-cone loudspeaker ‘‘ Axiom 22 

Records. 

15-W  receiver-amplifier (Model 461); 
Direct disc recorder; and Sound repro- 
ducing equipment. 

Capacitors. 

Marine receiver ‘‘Consol 66.” 

Medium-wave telegraph transmitter (IMR. 
51); Short-wave telegraph transmitter 
(IMR.53) ; Emergency marine transmitter 
(IMR.61) ; Radio-telephone transmitter/ 
receiver (IMR.43/36) ; Marine communi- 
cation receiver (IMR.42); Auto alarm 
(IMR. 28) 3 and Emergency receiver 
(IMR.60 

Mains ~~ portable (Model 550). 

Waveguides. 

Waveguide assembly. 

Broadcast receivers B10 and FR10. 

Universal bridge, TF868; Output power 
meter, TF893; and moisture meter, 


*Emitron,” 


Marine direction finder; Radar scanner ; 
a Lifeboat radio” equipment (Type 
110A). 

Components for universal racking system 
developed for British aircraft radio ; 
v.h.f. portable simplex telephony trans- 
mitter-receiver (H.19); Airborne h-f. 
transmitters (AD.107) and h.f./m.f. re- 
ceivers (AD.94); Automatic d.t. receiver 
(7092A); Marconi-B.C.C. mobile v.h.f. 
simplex transmitter-receiver ; Hand micro- 

Marconi-Brown telephone 


Portable receiver. 

Marine navigational radar. 

Cellulose Nitrate coated recording disc ; and 
Twin channel direct recorder. 

** Mufax ” facsimile receivers and ‘“‘Mufax” 
picture monitor. 

Miniature valves; Radar-sonde trans- 
ponder; and Broadcast set (MAS277). 
Television receivers V150 and V176 ; Baftie 
conijole receiver ; Portable mains receiver 
(U 144) ; Export receiver (A.160) ; Radio- 
gramophone (172); and Apparatus de- 
monstrating the waveform of a chosen 

line from a television picture 

Monitor loudspeaker unit for the B.B.C, 

Radiogramophone ‘*Richmond.” 

Television receiver (3850). 

Motor cycle radio 
and components. 

O.B. television camera; Television studio 
control and monitoring equipment ; Fixed 
station v.h.f. transmitte1/receiver ; Broad- 
cast See A.39], 49 and a portable ; 
am radiogramophone o 39RG) ; 

Television receiver (BV30 

sapeed radiogramophone (104663). 


R.F. induction heater. 
Trawler direction-finding loo 
100-W marine transmitter 


(DFL 5); 
‘or m.f. tele- 


raphy and h.f. telegraphy/telephony ; 
M (RSI 1); General 


arine d.f. receiver 
purpose marine receiver; Emergency 
receiver (R55) ; Trawler control unit and 
speech amplifier (RC.12/A 137); 3 and 
Remote control unit for v.h.f. equipment 
(RG 20) 

Portable radii, 

Radio-sonde balloon transmitter and ground 
station 


Manufacturer 
Sargrove Electronics 


Scanners 

Simon Sound Service 

Sound 

Standard ‘selephones 
& Cables 


Stratton & Co, 


Telegraph Con- 
struction Co 

Ultra Electric 

Union Radio Co 

Vidor 

Vitavox 

Walter’s Electrical 

Whiteley Electrical 

«lio Co. 


Photo-electric 
sorting and batching. 

Microwave generator and receiver. 

Domestic tape recorder. 

Schools’ trolley equipment (A/12). 

Single-ended 160-kW water-cooled triode 
(3Q/331E) ; Time-sharing multiplex 1adio- 
telephone link terminal (D.P.1.); 140- 
channel v.h.f. transmitter-receiver 
(S.T.R.12); Instrument landi ——— 
receivers, localizer and marker 
Remote console for G.C.A. ; Cathode-ra 
— icator; and Portable banery 


rs. 
receivers 680 and “ All- 


' Eddystone ” 
ee a and micro-wave compo- 


Communication control equipment (UA.17). 
ic recorder. 
Portable receivers CN396 and CN411. 
Hand microphone (B50). 
Morse Key (Type 5KK). 
Loudspeakers 50/6C and | 50 5C ; Sectioned 
el of “* Stentorian” 12in. Concentric 
duplex loudspeaker; and Radio-sonde 
Joon transmitter. 


LAND TRAVEL EXHIBITION 


Advance Components 
Allan, Richard, Radio 
Trans- 


Automatic Coil 
Winder Co. 

Bush Radio 

Cole, E. K. 


Decca Record Co 

E.M.L. 

Fitton, R. N. 

Henl 

Imhof, Alfred 

Kolster-Brandes 
abgear 

Metropolitan-Vickers 


Multicore Solders 
Motor & Air Pro- 


ucts 
Panda Radio Co. 


Q-Max (Electronics 

Reslosound 

Roberts’ Radio Co. 

Romac Radio Corp. 

Standard Telephones 
& Cables 


Stratton & Co. 

Telegraph Con- 
struction Co. 

Teleradio 

Universal Electronic 


roducts 
Walter’s — 
Webbs 
Whiteley Electrical 


Signal generator, Model E. 
Loudspeaker (‘‘ Baby Bafflette "” 660). 
Power supply unit (1120). 


Headphones (Type 1900). 
25-range Avometer. 


Portable (BP 10). 
* Eki portable and pencil 


Mains/battery portable, DD46. 

Absorption wavemaker 

Corner console television (TV2/CR). 

“Solon” soldering irons. 

Television screen surround, for building 
receiver into 

Television receiver (EV.30). 

Low-power high-stability oscillator. 

Miniature oscilloscope, Type 244. 

‘* Ersin ” Multicore solder. 

Television enlarging lens. 


Rotary dual 20/10-metre 
mounted on steel tower. 

Communications receiver (O5/ j10X). 

Ribbon microphone. 

Portable receiver. 

Personal receiver (236). 

Cc — of polythene insulated co-axial 
cable 

Communications set “* Eddystone ” 750. 

Co-axial feeder cable and Selsyn cable. 


aciial» array, 


100-watt amateur transmitter. 
Tuner units. 


Morse key. 
Great circle map. 
Loudspeakers. 


“CAMPANIA” FESTIVAL SHIP 


Ace Radio 
Decca Navigator Co. 
Decca Record Co. 


Gramophone Co. 

Kelvin & Hughes 

Marconi Instruments 

Marconi. Inter- 
national Marine 
Communication 
Co. 


Murphy Radio 


Pye 

Redifon 

Thorn Electrical 
Industries 


Broadcast receiver (33). 

Decca Navigator. 

Lon ~pla records; Dual-speed “‘ Dec- 
ian”’ record player ; 3; and ‘“ Double 

Decca ” portable. 

H.M.V. television receiver (1807A). 

Marine radar equipment (Type 2). 

oy ee Meter TF933. 


hy 
receivers ; Lod ” direction-find 
ing equipment ;  Pheay Oceanic ” broadcast 
receiver ; . b a ype Bats pane 
Television and co: t parts ; 
Portable ‘Bl 165) ; 3, and “Iepent ai set (152). 
Export receiver (PE.37). 
Marine communications receiver (R.30). 
* Ferguson ” broadcast receiver (208U). 
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Cinema-Television 
Ferranti 

Kelvin & Hughes 
Marconi 
Murphy Radio 


Radio Heaters 
Redifon 


Industrial electronic metal detector. 


Demonstration of marine radar using simu- 
lated signals from a model. 

Marine d.f. and ech 

Broadcast receiver (168M). 

Portable short-wave permeny, A 

7-kW r.f. induction heater (TH. 39). 
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Sensitive Null Detector 


Selective A.F. Bridge Amplifier Giving Visual and 
Aural Indication of Amplitude Variation over 10uV 


to 10V Range 


HE usual instrument for detecting the balance 
point in bridges and other null systems of 
measurement is a pair of phones. It is a simple 

and inexpensive device, and, in conjunction with the 
human ear, is a quite remarkably sensitive detector .of 
a.f. currents in the frequency range around 1,000c/s. 
Its limitations emerge, however, when it is necessary 
to perform measurements at much lower or higher 
frequencies, or in noisy situations, or with great 
accuracy. The combined sensitivity of phones and 
ear at, say, 50c/s is so poor as to be practically useless, 
and it becomes necessary to substitute a visual detec- 
tor preceded by amplification. A surprisingly small 
amount of background noise is sufficient to put phones 
out of effective action; and in really noisy places no 
amount of amplification solves the problem, for the 
“threshold of pain” intervenes; again, a visual indica- 
tor is necessary. Even in a haven of quietness, and 
at the most audible frequencies, it is not always pos- 
sible to detect the null point with phones so precisely 
as te reap the full benefit from highly accurate bridge 
standards. A standard accurate to 0.05 per cent is 
hardly worth having if one cannot estimate balance 
within a +0.2 per cent range of its scale. Again, 
amplification is needed. 

It is easy enough to make up an amplifier, but if 
it is just any amplifier it will certainly not be an un- 
mixed blessing. The lower levels of signal that can 
be explored by it are likely to be obscured by hum. 
Even if the wave 


Without Manual 


Gain Adjustment 
Ae 


By M. G. SCROGGIE, B.Sc., M.LE.E. 


U.S. Jack 
WUN BALANCE . . 


POWER LEADS 


Above : Complete unit, with amplifier in top half and 
power unit and balance indicator below. 


form of the signal 
source is beyond 
reproach, harmonics 
are generated in the 
bridge itself when 
measuring iron- 
cored components. 
Until one is some- 
where near balance, 
the amplification is 
a positive nuisance. 
A manual gain con- 
trol is a partial solu- 
tion, but is one more 
knob to adjust, and 
the shock of acci- 
dentally going right 
off balance when 
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maximum gain is in force is unpleasant, to say the 
least Automatic gain control does not necessarily 
solve the problem, because the range of signal that 
may have to be handled is so large that when flattened 
out enough to be easy on the ear it becomes very 
difficult to tell whether adjustment of the bridge is 
bringing one nearer balance or farther off. 

The object of the design to be described was to 
provide ample sensitivity free from all these draw- 
backs, over the widest possible range of measurement. 
It was considered necessary to be able to tune the 
detector to at least 50c/s and 1,000c/s, and preferably 
also to 400, 796 (i.e., 27f= 5,000) and 1,592 (2f= 
10,000). The effective range of signal input was to be 
about 10V to 10 V, without manual adjustment. This 
obviously meant a.g.c., and to keep the amplifier sensi- 
tive to changes of amplitude over such a range it was 
decided to give it a time constant such as to indicate 
the direction of change by a transient effect, at any 
point on its characteristic. Visual indication was 
clearly a necessity, but as it is usually preferabl--, 
whenever possible, to keep one’s eyes on the bridge 
adjustments, use of loudspeaker or phones should also 
be available. 

A cathode-ray tube has the special qualification as 
a visual indicator that if great care has been taken to 
avoid phase shift in the amplifier at any of the working 
frequencies it is possible not only to observe changes 
in amplitude but also in phase, and thereby to tell 
whether it is resistance or reactance that most needs 
adjustment in order to reach balance. The gain 
required to give a really sharp balance indication on 
a crt. is very large, however; and its minimum to 
maxiinum range of indication is limited. The re- 
quirements laid down are difficult to combine with 
absence of phase shift, and the apparatus as a whole 
would be elaborate and expensive; so the c.r.t. system 
was rejected. 

A simpler, smaller and more sensitive visual indi- 


Fig. 1. ‘Magic eye”’ 
drive the output valve. 


version of the bridge amplifier. 


cator is the “magic eye” and as a further economy 
the triode section can be used as a voltage amplifier to 
drive the output valve needed to work a loudspeaker 
and provide a.g.c, and tuning facilities. By the time 
an entirely satisfactory design had been produced 
along these lines it suddenly became apparent that 
the milliammeter which was being used to monitor 
the output valve was much more clearly visible than 
the tuning indicator, and at the present time is obtain- 
able at a lower price—accuracy being completely un- 
important. So an alternative design was developed 
accordingly. Since there may be reasons for prefer- 
ring the “eye” in particular cases, or in other ways of 
varying the details to fit in with items in stock or 
special requirements, both circuits are given here, and 
the accompanying comments are devoted mainly to 
pointing out where departure from them brings 
trouble and where it does not. 


Three-unit Circuit 


To simplify the diagrams, the tuning circuit is 
shown separately (Fig. 3), and so is the power unit 
(Fig. 4). Any power unit capable of supplying the 
necessary heater current for the valves and about 
14mA at 250V will do, provided that the smoothing 
is reasonably good and the output impedance is kept 
fairly low by not less than about 32 «F. 

The circuit of the “eye” type amplifier is shown 
in Fig. 1. The EM34 indicator has the particular 
advantage of two “scales,” one of about 44 volts and 
the other of about 15, which helps it to cover the full 
signal range effectively. It may be worth mentioning, 
however, that within a rather narrower range a 6E5 
worked reasonably well. In the output stage the 
octal-based EL33, on account of its high gain, was 
especially suitable. It is now on the replacement list, 
however; the B8A-based EL41 is electrically equiva- 
lent for this purpose, and is physically much smaller. 


The indicator valve (EM34) serves also as a voltage amplifier to 
The amplifier as shown here has a nearly flat frequency characteristic, but with the frequency- 


discriminating feedback circuit (Fig. 3) connected to points 1-4 it can be tuned over selected frequency bands. 


Points 4-8 are connections to the power unit (Fig. 4). 
operates the indicator. 
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Fig. 2. Alternative 
version of the ampli- 
fier, with a milliam- 


meter in the output 
stage as indicator. 
Components corres- 
ponding to those in 
Fig. 1 have the same 
numbers. The pre- 
set components in 
the top left corner 
are for enabling full 
gain to be used in 
the 50 c/s band with- 
out mains interfer- 
ence. 
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A still smaller valve, taking far less heater current 
(0.2A instead of 0.7 A) is the EL42; and for these 
reasons it was used, with some slight sacrifice of 
performance. 

A suitable octal first-stage valve for low noise and 
hum is the EF37A; the B8A equivalent is the EF40. 
Almost any double diode can be used for the a.g.c. 
rectifier. A pair of Westectors worked quite well, 
but with some loss of sensitivity, and possible risk 
owing to the high peak voltages liable to appear, so 
were not retained; and the germanium diodes obtain- 
able were rather too low in backward resistance. 

When the signal level is large, so that the valves 
are nearly cut off, the output waveform is a negative- 
going pulse, which is largely ineffective for producing 
negative a.g.c. bias if a single diode is used. The 
voltage-doubling circuit shown uses this pulse and 
greatly improves both sensitivity and a.g.c. charac- 
teristics. It will be noted that in the “meter” circuit 
(Fig. 2) there is the minimum of time-delaying 
smoothing between this rectifier and the grid of the 
output valve, the object being to secure a momentary 
upward or downward indication on the meter when- 
ever the bridge is adjusted, before the bias has time 
to reach the previous stages and make the a.g.c. fully 
effective. In the “eye” circuit the indicator is neces- 
sarily the second stage, so the visual “transient” is 
not quite so marked, though of course the audible 
effect is the same. 

At frequencies of 50c/s and below, one has to 
provide against feedback via the a.g.c. line causing 
slow oscillation. To avoid having to make the a.g.c. 
unduly sluggish, it was necessary to cut down C, 
and C, to 0.01 “F, causing the increase in feedback 
at low frequencies to be offset by a decrease in gain. 
It was for stability, too, that it was found desirable 
not to make use of the extra gein that could be 
obtained by transferring C, to a,. 

The frequent choice of 0.8 M© was occasioned by 
an ample stock of that value; there is no reason to 
suppose that substitution of 1 MQ throughout would 
have any drastic effect. One resistor whose value 
really is critical, however, is R,. It controls the 
shape of the a.g.c. curve; and to obtain a satisfactory 
sensitivity to small signals, combined with a steady 
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Above : Fig. 3. Tuning circuit covering four selected 
frequency bands as an alternative to a flat char- 
acteristic. Typical selectivity curves shown in Fig. 5. 


Below : Fig. 4.. A suitable power unit. The centre- 
tapped voltage-doubler selenium rectifier is rated at 
260 V, 30 mA output. 
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slope and no reversal at large signal amplitudes, it 
is advisable to ascertain the best value by using a 
variable component initially. 

So effective is the a.g.c. that a manual gain control 
was omitted, but if the bridge introduces a large 
amount of hum it is desirable to shunt the input 
by the lowest resistance that leaves sufficient signal; 
for the selectivity is effective only at low signal in- 
puts, so can be swamped if the interference level 
from the bridge is substantial. 

Direct connection to the detector terminals of the 
bridge necessitates one of them being “earth.” The 
modern trend is towards T networks and inductively 
coupled bridges, in which both source and detector 
can be earthed, but where this is not the case and 
it is necessary to connect one of them through a suit- 
ably screened transformer it is generally simpler to 
make it the source, as a detector transformer may need 
a Mumetal screen in addition, to exclude hum. 

Seeing that audible indication is not primarily 
relied upon in the 50c/s band, there is hardly any 
limit to the cheapness of the output transformer that 
can be used. Its impedance at the higher frequencies 
is limited by a 10k® shunt, so that the signal current 
through R,, and R,, does not vary widely with fre- 
quency. It should be noted, however, that the step- 
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Above: Fig. 5. Selectivity curves at ‘two spot 
frequencies, with the feedback control at a stable 
setting, showing input required to give 1.5 mA de- 
flection. Decibels are reckoned from 1 volt as zero. 
The “ flat ’’ gain in the 50 c/s band is deliberately less, 
to avoid instability via the a.g.c. line. 


Below: Fig. 6. Automatic gain control curves, 
showing downward deflection of meter in the Fig. 2 
circuit. With either circuit Rg is the critical com- 
ponent in determining the shape of these curves. 
Note that the slope is rather steeper for small signals, 
where it is needed to give clear indication near 
balance. Hum interference caused a small deflection 
with zero input at 50 c/s. 
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down ratio should be quite large (say 90:1 for a 

2-2 speaker) to minimize the elfect of loudspeaker 
pb on feedback and frequency. The voltages 
across R,, and R,, provide negative and positive feed- 
back respectively when a fraction of them is applied 
to the cathode of the first value via R,,. The Wien 
frequency-selective system (Fig. 3) causes negative 
feedback to prevail except at and near the frequency 
to which it is “tuned,” when the feedback is positive 
and can be adjusted close to the oscillation point by 
R,,. As Fig. 5 shows, the sensitivity at the chosen 
frequency can be increased up to about 20db, and 
decreased substantially at frequencies well off tune, 
giving a very useful discrimination against harmonics 
and bridge noise. 

These curves, and the a.g.c. characteristics in 
Fig. 6, although very similar tor the “eye” circuit, 
actually refer to a “meter” type unit. Since this 
does not require the cathode-ray valve, the same 
amount of gain in the first two stages can be obtained 
more economically by using a double triode, provided 
that it has a sufficiently high ». The ECC35 is just 
about right, but other types can be used if a smaller 
gain is acceptable. 

Use of a double triode introduces one disadvantage 
to set off against a certain amount of simplification 
and economy; in all of those tried there was a sub- 
stantial amount of hum—of the order of 1mV under 
working conditions—due apparently to internal 
capacitance between heater and grid leads. It could 
not be suppressed sufficiently by the usual potential 
divider only (R,,;) and seriously reduces the usable 
sensitivity in the 50c/s band. It is true that the 
beat effects can be removed by using the mains also 
as bridge source, but, thus hidden, the hum is even 
more undesirable, because in general it causes an 
apparent balance which is off the true balance and 
so leads to errors in measurement. 

At the cost of a little elaboration the hum can be 
balanced out if R,, is supplemented by a phasing 
device consisting of C,, R,, and C,,. The latter 
component is a pre-set capacitance of a few pF (say 
1-5) and R,, can either be a pre-set variable, or fixed 
after the correct value has been found by trial with 
a variable. These adjustments can be made very 
precisely by feeding in rather less than a millivolt 
of signal at about 52c/s and adjusting for minimum 
slow beat. 

Tested on a wide variety of bridges, the amplifier 
has proved its worth. It is particularly valuable for 
measurement of inductance, giving a really sharp 
balance under conditions where ’phones are prac- 
tically useless. The irritation of having to wait until 
each incredibly slow aircraft has gone is completely 
removed, and it is a great pleasure to be able to do 
anything to the bridge without fear of one’s ears 
being shattered. With the selectivity in use, dis- 
crimination against harmonics is so effective that the 
source can be switched from “Sine” to “Square” 
almost unnoticeably. 

It is, of course, essential to enclose the amplifies 
(excluding the power unit) in a screened box, and 
the grid input lead from the bridge must be screened. 
For the indicator in the Fig. 2 version the largest 
available milliammeter was obtained (actually an 
ammeter with the shunt disconnected) and the original 
dial replaced by a blank one marked as boldly as 
possible with arbitrary scale divisions so that the 
movements of the pointer can be seen easily without 
having to be close to it. 
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announce the development of 


a high-reliability 
range of valves 


In response to the ever-increasing 
demand from the Services and from 
Industry for valves having a 
_ guaranteed minimum life, Brimar.have 
| developed a strictly limited range 
to cover a wide field of application. 
Nominal characteristics and base 
connections will be identical to those of 
existing types. Development work 
may therefore be undertaken using available 
supplies pending availability of the 
new Trustworthy range. 
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TYPE MIC 22 


This model incorporates the famous Acos 
* Filtercel”’ insert giving extreme sensitivity 
and high fidelity. Response is substantially 
flat from 40-6,000 c.p.s. The microphone is 
vibration and shock proof and is not affected 
by low frequency wind noises. Two alterna- 
tive mountings are available for the MIC 22 
head :— 


MIC 22-1 is for fit- 
MIC 22-2 is supplied ting to any British or 
1s a complete unit i American type stand- 
incorporating an at- ard floor stand and 
tractive desk stand | can also be used as a 
with cable side entry. hand microphone 


PRICE £6. 6s. (Either Model) 


TYPE MIC 16 


Incorporates the Acos Floating Crystal Sound 
Cell giving a response substantially flat from 
30-10,000 c.p.s. ierformance is unaffected 
by vibration or shock and low frequency 
wind noise. As in the case of the MiC 22, 
two alternative mountings are available for 
the MIC 16 head :— 


MIC 16-1 is ready 
for fixing to either 
British or American 


means of a knurled 
ring. 


plete desk stand unit 
with cable side entry 


MIC 162 is a com- | type floor stands by 


PRICE £12. 12s. (Either Model) 
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LETTERS TO 


THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents 


Valve Symbols 


| bay the January issue of Wireless World “ Diallist ” regrets 
that the preamble to BS1409: 1950 suggests that the 
valve symbols contained therein “are intended for use 
mainly in manufacturers’ catalogues and such like,” 
whereas he would vastly prefer that they should be 
adopted by “all British writers, teachers, ... ” etc. 

Now this is a very laudable ideal, but is unfortunately 
impossible of fulfilment. The main reasons for this 
state of affairs are, I would suggest: 

(1) The symbols are intended to cover nearly all the 
contingencies which can arise in the specification of multi- 
electrode valve parameters and are, on that account, 
somewhat complicated, double suffixes being very 
common. Multiple suffixes are the very devil in printing 
and duplication processes and few teaching establishments 
could cope with the preparation of literature using such 
symbols. 

(2) The symbols are specifically designed to define the 
characteristics of any single valve. However, we must, of 
necessity, use the valve with its fellows and it is here that 
the difficulties of the system are most apparent. 

For example, if we consider the problem of describing 
the passage of a signal through a multi-stage amplifier in 
terms of the circuit parameters, we would be mainly con- 
cerned with control grid and anode voltage variations. 
In such a description we would normally define a system 
of symbols; e.g., let voltage on grid of V, be v,,, let voltage 
on grid of V,, be v,,, and so on. 

If, however, we use the B.S. symbols we must resort 
to the clumsy device of specifying the particular valve on 
each occasion; thus v,, Of V,, V¢, » cx. 

(3) It is almost impossible to use the symbols algebraic- 
ally in the derivation of an expression. To prove this 
conclusively, it is only necessary to apply the symbols to, 
say, the determination of the unbalance expression for a 
see-saw phase-splitter or to the operating equations of a 
sanatron time-base. 

(4) My personal grudge, from a teaching point of view, is 
that it is no longer possible with this system to speak 
unambiguously of “the R, of the valve”; in oral teaching 
it becomes necessary to distinguish between the a.c. re- 
sistance and the external load. 

The introduction of a standard system of symbols for 
specification purposes is itself a major advance which 
will be welcomed by all right-thinking electronic engi- 
neers. If, however, the system is called upon to shoulder 
a burden for which it was never designed, we run a grave 
risk of obscuring its undoubted merits f6#@%®% original 
purpose. 

The B.S. Committee is therefore quite right to place a 
restriction on the recommended applications of the symbols. 

At Sea. E,. JEFFERY. 


American Insularity 


HAVING recently had the opportunity of several dis- 
cussions with American engineers and technicians in 
the electronic field, I was particularly interested by the 
recent letter, by A. T. Colbeck, in the November, 1950, 


issue. In most of these discussions I was surprised by 
the small extent to which our trans-Atlantic colleagues 
were aware of British efforts in the fields of radar and 
telecommunications. Investigation showed, however, that 
this could in no wise be attributed to insularity on the 
part of the individual but rather to the lack of informa- 
tion presented to him during his perusal of technical 
literature. Indeed, individuals to whom I spoke were only 
too ready to give praise, where praise was due, to that 
British work with which they were familiar. 

This state of affairs has arisen, in my opinion, by virtue 
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of the high degree to which America has cultivated the art 
of advertisement. y comparison, articles dealing with 
our own progress, published in the technical press of the 
United States, stand a good chance of being overlooked. 
Let us hope that the advent of the Festival of Britain, 
together with the 1951 Radio Exhibition, will do much 
to change the position. A. CRIBB. 
R.E.M.E., ) onomng 


I AM an Englishman living in this part of New York, 
and I think that you might be interested in an ex- 
perience which I had last night. I took my small boy’s 
radio in to my local dealer, for overhaul. The repairman 
worked on it, and we chatted together. He told me that 
he was in London during the war, and that he was a sub- 
scriber to Wireless World. The talk got on to inter- 
national relations, and we agreed how much better it 
would be if the papers of our two countries stopped 
criticizing so much, and gave each other a little credit 
for our accomplishments, whatever they may be. By 
that time he had finished with the set, and had put in a 
new valve, but he refused to take any money for what he 
had, done. “Chalk it up to international relations,” he 
said. That, I would like to say, is the spirit that is needed 
in these days, not only between our two countries, but, 
between all countries. I would like you to print this letter, 
if possible, not only to increase mutual understanding, but 
to let him know, when he reads it, that his action, and the 
thought behind it, was not unappreciated. 

RENCE R. BOND. 
East Meadow, New York, U.S.A. 


[This letter seems to sound a note on which correspondence on 
this subject may appropriately be closed.—Ep.] 


Radio in the Jungle 


I HAVE read the interesting article by “ Pronto” in the 
February issue and agree with the fundamentals. 
During the last war I was engaged on communications of 
this kind in India and Burma, when it was clearly evident 
that no existing military sets were suitable for the task. 
Either the lightweight sets had very reduced range, especi- 
ally on R/T, because normally speech is not required to 
have long range, or the larger sets could have met the 
requirements for signals, but were too heavy to be used 
in the field. 

Efforts were made to provide special sets for this pur- 
pose associated with hand generators; these generators 
which had h.t. and Lt. windings, providing d.c. up to 
70 watts total, were found suitable, particularly for trans- 
mitting. A type GN58 manufactured with regulator for 
the American Signal Corps was satisfactory and weighed 
about 30lb, made up of:—generator 22lb, legs, cranks, 
etc., 8lb. Although this is fairly heavy it compares favour- 
ably for life, weight and volume with equivalent power 
derived from dry batteries, which are not reliable under 
tropical conditions. While it is agreed that 
generators are fatiguing after a day’s march, it is relatively 
easy for two people to turn the hand generator—one on 
each handle. Also the hand generator could be clamped 
to a tree at suitable height. It is felt that serious con- 
sideration should be given to the design and use of this 
source of power. 

Concerning the aerials for communications with 6 watts 
and up to 200 miles, on the frequencies 2 to 10 Mc/s, we 
found that the most successful type was the }-wave dipole, 
although the 4-wave end-fed was reasonable, the former 
type appeared to give better transfer of r.f. power with 
more consistent results. 

For this type of set it is considered that 5 watts output 
is necessary for communication with the above condi- 
tions. Experience showed that reduction below 5 watts 
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gave serious deterioration under many conditions, while 
increasing it to 10 watts did not give much noticeable 


improvement. 
ventry, Warwickshire. D. R. SABEN. 


Capacitors in See-Saw Circuit 


ALTHOUGH the use of capacitors instead of resistors 
in a See-Saw Circuit is mentioned by Cocking* and 
otherst, it is the writer’s opinion that the advantages of 
using them are not fully appreciated. These advantages 
are: 

(1) Capacitors having a tolerance of +1 per cent are 
easily and cheaply obtainable while resistances cannot 
normally be produced to this tolerance. 

(2) No adjustable member (e.g., a potentiometer) is 
required and therefore the cost is reduced and maladjust- 
ment cannot occur. 

(3) The short- and long-term accuracy of the ampli- 
tude balance is increased because of the reduced tolerance 
and avoidance of maladjustment. 

(4) The phase balance is excellent. 

The circuit details are shown in the figure, in which the 
following component values may be employed: C,, C., 
100uuF ; R,, 3MQ; R,, R;, 10,0009. 

With ‘thes? components the phase balance is zero at 

frequencies from 50 c/s to 10 kc/s while the error at 


OuTPUT 


continued 


are, of course, its high input and low output impedances. 

This means: 

A.C. shunting of the diode load resistor is virtually 
eliminated, with a consequent reduction of distortion. If 
the cathode follower grid leak is 1M, then the input 
impedance may approach 10M. 

The diode load can be chosen high enough to give good 
detector efficiency, without raising serious a.c. shunting 
problems, 

A relatively low value of potentiometer can be used for 
gain control across the cathode load. (Make sure the 
time constant CR is adequate). This is helpful when 
variations of high-frequency response at different volume 
control settings are encountered with conventional values, 
particularly when a high capacity circuit is being fed. This 
is often unavoidable if long screened leads are used. 

London, N.8. S. H. FINN. 


Electrical Dangers 


WAS both pleased and surprised to read Mr. Crampin’s 
letter in your February issue. I have made a study 
both of electric shock and electric safety and I am pleased 
that a low supply voltage for domestic use was advocated 
in the letter. The need for a value around the 100-volt 
mark for alternating current supplies is easily seen from 
statistics of accidents in factories. 

To say that anyone can touch the element of an electric 
fire and so risk electrocution may be true, 
but I wish here to strongly disagree with 
Mr. Crampin about earthing. The reason 
for earthing the metal cases of electric 
appliances is well known and the precau- 
tion is sound, but if anyone can touch a 
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current-carrying part the designer of the 
appliance is to blame. An appliance de- 
signed without regard to safety measures— 
including earthing—is a danger to the con- 
sumer and should be abolished. I believe 
that we in England have the most danger- 
ous electric fires in the world, and unfor- 
tunately unlike members of our Common- 
wealth and the Scandinavian countries, 
we have no legal minimum standard of 
air heater design. More people are in- 
jured and killed each year by them than 
by gas and even coal fires. For this 
reason, the appearance of a special safety 
electric fire, made by Ferranti, has 
been most welcome to me and I sincerely 


20 c/s is only 20 degrees provided that the impedance of 
the output coupling network R, C, is high compared with 
that of R,. The values of R, and C, should be the same 
as those of R, and C, in order to preserve the anti-phase 
condition. Although the phase of the potential at the 
anode of V, is altered by the addition of R, C,, it remains 
a reference potential and that at the anode of V, will be in 
anti-phase, at least for the upper frequencies, in the 
absence of R, C,. Careful design of this latter network 
can reduce the inevitable error to as 5% & -— 


E.M.I. Engineering Development, Ltd., 
_Hayes, Middx, 


* w. 1 T. Cocking, | 
edition, p. 51. 
t Cosmos Report R.1730, October, 1937. 
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Television Equipment, Ist 


Cathode Follower Circuit 


LTHOUGH the cathode follower has had many appli- 
cations, I have not seen it used following a diode 
detector, where, under certain conditions, its use may 
justify the expense of an extra valve. The advantages 
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©HT— hope that other firms making fires 
—safety or otherwise—will try to 
equal its specification. y ae 

Bradford, Yorks. 


Television Relay Loss 
FREFERRING to Mr. Lawson’s letter on this subject in 


the December, 1950, issue: At a recent meeting of 
the British Institution of Radio Engineers I myself raised 
the same query, and was answered to the effect that the 
television broadcast from the Radio Exhibition at Castle 
Bromwich was transmitted down the link to Alexandra 
Palace, thence back to Sutton Coldfield for transmission 
to Midland viewers. The signal, therefore, traversed the 
link twice before Midland viewers received it. Appar- 
ently the excellent picture quality was due to the use of 
new cameras of the latest type. 

Another point apparently not common knowledge is 
the fact that the radio link is not now being used and 
that television programmes are transmitted between Lon- 
don and the Midlands by means of the underground 
co-axial cable. G. L. HARRY. 

Leamington Spa, 

Warwicks. 
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Microphotograph of a cold pressure weld, the pressure 
having been applied to the right of the shoulder. 


LTHOUGH aluminium is probably one of the 
most useful metals in the radio industry, it has 
always suffered from the disadvantage of being 

rather difficult to join. Admittedly the established 
methods, such as brazing, oxy-acetylene-, arc-, 
resistance- and spot-welding are, up to a point, satis- 
factory, but all require the application of considerable 
heat and this is not always a good thing in certain 
kinds of work. It is, therefore, of some interest that 
two new low-temperature methods have recently made 
their appearance in Britain—both, incidentally, coming 
from radio and electrical companies. 

The first is cold pressure welding, developed by the 
Research Laboratories of the General Electric Com- 
pany, for making homogeneous welds solely by pres- 
sure at room temperature. No flux is used, the tools 
are simple and inexpensive and no special machines 
are needed beyond those commonly fcund in industrial 

machine shops. The process merely involves pressing 
* the two pieces of aluminium together until they flow 
at the surfaces; then the molecules of the separate 
pieces come into such intimate contact that they run 
together and form a true weld. 

Careful cleaning of the two surfaces is, of course, 
necessary to achieve this and scratch-brushing has 
been found the most suitable method. It is interesting 
to note, however, that there is no such thing as an 
indifferent weld caused by contamination: either the 
metal is perfectly clean and there is a perfect weld or 
it is dirty and there is no weld at all. Also, it is 
immaterial whether the requisite pressure is applied as 
a slow squeeze or a sudden impact. Another feature 


Ultrasonic soldering iron for soft-soldering aluminium. 
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Jointing 


Aluminium 


Versatile Low-Temperature Methods 


Requiring No Flux 


is that the electrical conductivity of a pressure-welded 
aluminium joint is not less than that of a solid 
aluminium member of equal cross-section. 

Pressure welding is remarkably versatile, and a 
variety of different joints can be made by the use of 
dies specially designed for them. It is possible, for 
instance, to spot-weld by a series of indentations, 
to join perimeters by a ring weld, to make tubes for 
aluminium-sheathed cable by a continuous seam weld, 
and to join aluminium wires and meshes. The pro- 
cess is also successful with copper, and aluminium-to- 
copper welds can be made with equal facility. 

Soft-soldering of aluminium is the other new low- 
temperature method of jointing, and this has been 
made possible by the ultrasonic soldering iron 
developed by Mullard Electronic Products. Hitherto, 
the difficulty with soldering aluminium has always 
been the highly refractory film of oxide which forms 
so easily on the metal and prevents the solder from 
flowing. Fluxes that react with the oxide have been 
tried, but are not very successful as the film re-forms 
immediately after the reaction has ceased. With the 
ultrasonic soldering iron, however, the oxide film is 
broken up by a 20-kc/s vibration coming from the 
soldering bit itself, after which the solder flows on 
to the metal in the usual way. The removal of oxide 
by this method is so effective that no flux is required 
at all. The same principle can be applied to the 
tinning of aluminium by immersion, only here the 
ultrasonic power energizes the bath of molten solder 
and, through this, attacks the oxide film as soon 
as the metal is dipped. 

For generating the necessary ultrasonic power the 
soldering iron employs a magneto-striction transducer. 
This consists of a stack of iron-alloy laminations wound 
with two coils, one of which, the driving coil, is con- 
nected to the output of an amplifier, whilst the other, 
the pick-up coil, is connected to its input. Thus a 
feedback loop is formed with the soldering iron as an 
integral part of it, and oscillations at the natural fre- 
quency of the magneto-striction element are main- 
tained by the gain of the amplifier. Ultrasonic vibra- 
tions generated in this way are then conducted by a 
solid bar to the soldering bit, which is made of nickel 
silver and is heated by a resistance-wire element in 
the usual way. 

There is also a fluxless method of tinning aluminium 
with solder of 90% tin and 10% zinc, but the metal 
has to be cleaned very carefully and the result is not 
always satisfactory. 
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B.B.C. Cuts ¢ 


Shows ¢ 


Television Regress 
iw was announced by the Post- 
master General in the House a 
few weeks ago that in view of the 
present defence programme it had 
been decided to postpone indefinitely 
the building of the five low-power 
television stations planned for 
Southampton, Plymouth, Newcastle 
(Pontop Pike), Aberdeen and Belfast. 
The remaining three high-power 
stations at Holme Moss, Kirk 0’ 
Shotts and Wenvoe will be completed 
as planned. 

B.B.C. expenditure during 1951 on 
extending the television service has 
been estimated by the P.M.G. to'be 
approximately £215,000, whilst the 
Post Office will spend some £350,000 
in providing the necessary radio and 
cable links. 

The original estimated expenditure 
of the B.B.C. on the development of 
television during the next three years 
was £4.25 million. This will now be 
reduced. 


Radar Claims = 


PRIOR to the opening of the public 
hearing of the radar claims by 
the Royal Commission on Awards 
to Inventors on April llth, the 
chairman and members of the Com- 
mission visited the R.A.F. Station at 
Bawdsey, Suffolk, the scene of the 
earliest radar experiments. The 
claims of Sir Robert Watson-Watt 
were heard first, and others submit- 
ting claims include A. F. Wilkins, 
Dr. E. G. Bowen, R. Hanbury 
Brown, Dr. A. G. Touch, Dr. K. G. 
Budden, D. Taylor, Wing Cdr. 
E. J. Dickie, Dr. B. J. O’Kane, 
W. A. S. Butement, P. E. Pollard, 
L. L. K. Honeyball, H. Dewhurst, 


W. F. TAYLOR, O.B.E. 
w (see “ Personalities '’). 


Radar Claimants * “Sound” 


Standardization 


2: BA, 
G. F. Herd. 
The hearing will be con- 
tinued from May 22nd to 25th 
and, if necessary, in June. 


Carter and Mrs. 


The 725-ft mast radiator of 
the new 150-kW Third Pro- 
gramme transmitter at 
Daventry is fed across an 
insulator at the 460-ft level 
by this open-wire unbalanced 
transmission line with four 
inner and eight outer con- 
ductors. 


B.S.R.A., 


WENTY-TWO companies 

have again taken ‘space at 
the exhibition of sound record- 
ing, reproducing and audio- 
frequency equipment organized by 
the British Sound Recording Asso- 
ciation, to be held at the Waldorf 
Hotel, “Aldwych, London, W.C.2, on 


~~. May 19th and 20th. The exhibition 


will be open each day from 10.30 a.m. 
0 6 p.m, 

Admission of non-members will be 
by programme, price ls at the exhi- 
bition or ls 2d by post from the 
secretary, R. W. Lowden, “ Way- 
ford,” Napoleon Avenue, Farn- 
borough, Hants. 

A number of manufacturers will be 
giving demonstrations of high-quality 
disc, tape and wire recording and 
reproducing gear during the show. 


Ignition Interference 


T will be recalled that in com- 
pliance with the provisions of the 


Wireless Telegraphy Act, 1949, an 
advisory committee was set up by 
the Postmaster General on July 26th 
last year to consider the question of 
ignition interference. Questions were 
raised recently in the House regard- 
ing the progress of the investigation 
and it was stated by the P.M.G. that 
the committee had met only twice— 
September 13th and November 17th 
—and had not yet made any recom- 
mendations. 


British Standards 


As part of the celebrations to mark 
the golden jubilee of the British 
Standards movement, an exhibition, 
supported by practically the whole 
range of British industry, will be 
held at the Science Museum, South 
Kensington, from June 18th to 28th. 


The benefits derived from stan- 
dards, standardization and simplifica- 
tion will be graphically presented, and 
each industry will show how stan- 
dards have simplified production, 
reduced costs and maintained quality, 
and how in turn they have benefited 
the users of that industry’s products. 

The exhibition will be opened at 
11.30 on June 18th by the President 
of the Board of Trade. Admission 
to the exhibition, which will be open 
daily (except Sunday) from 10.0 to 
7.0, will be free. 


S.R.E. Exhibition 


HE second annual exhibition and 
conference organized by the 
Association of Public Address En- 
gineers will be held at the Horse- 
shoe Hotel, Tottenham Court Road, 
London, W.C.2, on May 3lst from 
10.30 a.m. to 10.0 p.m. During the 
exhibition, which is being supported 
by twenty manufacturers, a. demon- 
stration will be given of sound- 
reproduction equipment used for an 
actual two-way transmission between 
the hotel and the liner Caronia 
some 600 miles out at sea. 
Admission to the exhibition will 
be by ticket, obtainable free by bona 
fide sound technicians from Alex. J. 
Walker, 394, Northolt Road, South 
Harrow, Middx. 


OBITUARY 


George F. Mansbridge, O.B.E., whose 
mame has been assoc'ated with the 
manufacture of fixed capacitors for 
many years (he applied for his first 
patent in this field over 50 years ago), 
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died on March 23rd, aged 83. He 
retired from the board of the Dubilier 
Condenser Co. two years ago. 
PERSONALITIES 

Prof. G. W. O. Howe, D.Sc., Techni- 
cal Editor of our sister journal Wireless 
Engineer, will deliver the inaugural 
Clerk Maxwell Memorial Lecture 
during the television engineering 
session of the forthcoming Brit. I.R.E. 
Convention. This session, which will 
be held at King’s College, Cambridge, 
from August 2Ist to 24th, is planned 
to embrace every aspect of television 
engineering from cameras to receiver 
design. 

W. F. Taylor, O.B.E., director of the 
Telegraph Condenser Co., is the new 
chairman of the Radio & Electronic 
Component Manufacturers’ Federation. 
He has been with T.C.C. since 1925, 
and during the war took over the 
management of the company’s works at 
Acton and the various dispersal units 
which were established to boost pro- 
duction. 

Harold Hunt, who has been with 
E. K. Cole, Ltd., since 1931 and in 
recent years has been engaged on the 
development of broadcast receivers and 
communication equipment, has been 


HAROLD HUNT. 


appointed chief of development and 
engineering, responsible to Ww. 
Martin, the company’s chief engineer. 
Prior to joining the company he was 
successively with A. Reyrolle & Co. and 
in the research laboratories of H.M.V. 
P. G. A. H. Voigt, B.Sc., A.M.LE.E., 
who is now part-time instructor in elec- 
tronics at the Ryerson Institute of 
Technology, Toronto, Canada, gave a 
demonstration of high-quality reproduc- 
tion to the Wireless Association of 
Ontario on March 15th last. The equip- 
ment used included the American 
Audio Engineering version of the 
Williamson amplifier, Voigt moving-coil 
pickup with diamond stylus, and the 
latest Voigt rematched diaphragm loud- 
speaker with 22,000-gauss field magnet. 
Decca “ London” records were used in 
the test. The audience, which filled the 
lecture hall to c.pacity, included Frank 
Murphy, who now lives in Toronto. 
Charles I. Orr-Ewing, O.B.E., M.F , 
who was in charge of B.B.C. television 
outside broadcasts prior to joining A. 
Cossor, Ltd., as technical commercial 
adviser two years ago, has been 9 
pointed a director of the company. 
is also a director of Cossor Radar, Ltd. 
Before joining the B.B.C. in 1938 he 
was with H.M.V. 


WrrELEsS WorRLD, May 1951 


Prof. John A. Ratcliffe, O.B.E., M.A., 
Reader ‘in Physics at Cambridge Uni- 
versity, who du the war was super- 
intendent at T.R RE, has been elected a 
Fellow of the Royal | Society. Prof. Rat- 
cliffe was ber of the 
Television Advisory Comanieree in 1949. 


Morris Reed, Ph.D., M.Sc., M.1.E.E., 
who was appointed chief radio engineer 
of Mitcham Works, Ltd.—a subsidiary 
of Philips—in 1948, has been made a 
director of the company. From 1929 
to 1946 he was with Siemens Bros., and 
for two years prior to joining Philips 
ee general manager of R.F. Equipment, 

td. 


IN BRIEF 


Licences.—An increase of 45,050 
television licences during February is 
recorded by the Post Office. The total 
number of sound and vision licences 
current in the U.K. at the end of 
February was 12,376,300. 


Performing Rights.—The question of 
fees y oaee g for the public performance 
of gramophone records was recently 
raised in the House and the President 
of the Board of Trade stated in reply 
that the question of performing rights 
in recordings would be included in the 
general review of copyright which it is 
hoped to begin at an early date. 

Amateur Exhibition. — The fifth 
annual amateur radio exhibition to be 
organized by the Radio Society of Great 
Britain will be held at the Royal Hotel, 
Woburn Place, London, W.C.1, from 
November 28th to December Ist. 

Zworykin Prize——The American 
Institute of Radio Engineers announces 
that Dr. Vladimir Zworykin has given a 
prize which will be awarded annually 
for twenty years, beginning in 1952, to 
the member of the Institute who has 
made the most important technical con- 
tribution to electronic television during 
the preceding year. 


Aeronautics.—A two-year course in 
aeronautical engineering, with special 
stress on the application of electronics 
in this field, has been arranged by the 
College of Aeronautics, Cranfield, Beds. 
The five main sections of the course, 
which begins in October with a yearly 
intake thereafter, are applied electronics, 
communications, aerials, servomechan- 
isms and electrical systems. 


T.LD.U.—The Technical, Informa- 
tion and Documents Unit, which for a 
number of years has been attached to 
the Board of Trade, is now fe of the 
Information Services of the ent 
of Scientific and Industrial Research. 
For the present the Unit will remain in 
Lacon House, Theobalds Road, Lon- 
don, W.C.1, where the large collection 
of unpublished German documents of 
technical interest and post-war Ameri- 
can and O.E.E.C. reports can be 
inspected. 


Electro-physiology. — The Electro 
Physiological ‘Technologists’ Associa- 
tion, formed about eighteen months ago 
to cater for those engaged in clinical 
and research work in electro-physiology 
(such as yyy pr will 
be holding its annual general mecting 
on May 19th at Hurstwood Park 
Hospital, Haywards Heath, Sussex. 
Non-members are invited and can ob- 
tain particulars of the Association from 
the Secretary, G. Johnson, at Hurst- 
wood Park Hospital. 


“How Television Works” is the 
title of a new 10-minute film produced 
by G-B Instructional Ltd., of Imperial 
Studios, Boreham Wood, Elstree. De- 
signed for the age group 13 upwards, 
it covers the link-up from studio to re- 
ceiver photographically and explains the 
mechanism of scanning by means of 
animated diagrams. The fading of 
photographic pictures into working 
models, when explaining the pick-up 
tube and cathode-ray tube, is particu- 
larly well done. Although the treatment 


SOVIET MAGNETOPHONE. Twin-console reproducers, each containing 
a two-stage recording amplifier and a three-stage play-back unit, produced 
in the U.S.S.R. and recently demonstrated in this country. Based on the 
German Magnetophon, it uses standard 6.5-mm tape, recording at 77 cm/s 
and has a frequency response flat within 1.5db between 50 and 10,000 c/s. 
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is not rigorous enough for technical 
students, the film provides an excellent 
introduction for the interested layman 
and would probably go down well as 
a B.B.C. television programme. It is 
ava.lable in 35mm (and 16mm in May) 
on one reel and can be hired for 7s 6d 
(for the first day) or bought for £12 10s. 


Changing Outlook.—When speaking 
at the Radio Industries Club luncheon 
the Minister of Supply told this story. 
A four-year-old child taken to the 
cinema for the first time said, “ Look, 
daddy; big television.” 


Jordan Telecommunicanons.—A long- 
term licence to operate a wireless tele- 
graph station in Amman, Jordan, has 
been granted by the Jordan Government 
to Cable and Wireless, Ltd. A mobile 
station has been in operation in Amman 
since May, 1948, on a_ provisional 
licence and efforts are now being made 
to establish a permanent station in 
Jordan. The mobile station was trans- 
ferred from Jerusalem prior to the sur- 
render of the British Mandate in 
Palestine. 


Navigation Prize. — Under the 
Thomas Gray Memorial Trust the 
Royal Society of Arts is offering a prize 
of £50 to any person of British nation- 
ality who may bring to its notice “an 
invention, publication, diagram, etc., 
which in the opinion of the judges is 
considered to be an advancement in the 
science or practice of navigation pro- 
posed or invented by himself in the 
period January Ist, 1946, to December 
31st, 1951.” Further particulars are 
available from the R.S.A., John Adam 
Street, London, W.C.2. 


Veterans’ Reunion.—The fifteenth re- 
union luncheon of Marconi veterans will 
be held at Caxton Hall, London, S.W.1, 
on May 5th. The luncheon will be fol- 
lowed by the annual general meeting. 


Colonial Appointment.—The appoint- 
ment of Edward J. K. Banks, B.Sc., as 
assistant controller of radio communica- 
tions in Malaya is announced by the 
Colonial Office. Since 1949 he has been 
engaged on the development of e.h.f. 
transmitters with British Telecommuni- 
cation Research, Ltd., prior to which he 
was successively at the G.E.C. radio and 
television works, Coventry, and at 
Plessey’s where he was senior circuit 
and project engineer in the company’s 
microwave laboratory. 


“Communications Receiving Equip- 
ment.”—All the reprints of the article 
giving modifications to the R1155 for 
civilian use (July, 1946), having been 
sold, the opportunity has been taken to 
combine with it two related articles on 
band-pass converters (October, 1950, 
and February, 1951). This 12-page re- 

rint, “Communications Receiving 

uipment,” is now available from our 
Publisher, price 1s (postage 14d). 


R.E.C.M.F.—The chairman of the 
Radio and _ Electronic Component 
Manufacturers’ Federation for the 
ensuing year is W. F. Taylor (T.C.C.) 
and the vice-chairman, P. D. Canning 
(Plessey). They succeed L. H. Peter 
and H. V. Slade respectively. 


Indian Exhibition—Ais announced 
last month, an international exhibition 
of radio and electronics is to be held 
in Bombay next February under the 
auspices ot the recently formed Radio 

Electronics Society of India. A 
delegation is visiting the Continent and 
this country to solicit the support of 
the radio industry The delegates, 
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headed by Y. A. Fazalbhoy, managing 
director of General Radio and Appli- 
ances, Ltd., of Bombay, were in this 
country during the R.E.C.M.F. exhibi- 
tion and will be returning for a week 
on May 4th. They will be staying at 
the Savoy Hotel, London, W.C.2. 


Y. A. FAZALBHOY. 


Plastics Convention.—During the 
forthcoming plastics exhibition, or- 
ganized by our associate journal 
British Plastics, a ten-day convention, 
planned to appeal to the technologist 
within the plastics industry, the users 
of plastics and the general public, will 
be held. The exhibition and convention 
open at Olympia on June 6th. A pro- 
gramme of the convention, giving 
summaries of the papers to be read, is 
obtainable from British Plastics, Dorset 
House, Stamford Street, London, S.E.1, 
from whom free tickets for specific 
sessions of the Convention and for the 
exhibition are also obtainable. Radio- 
frequency heaters are among the equip- 
ment being exhibited. 


QSL Cards.—E. R. Martin (G2MN), 
of R. Martin & Co., Bridge Street, 
Worksop, Notts, who are producing the 
QSL cards for the amateur rad‘o station, 
GB3FB, which will form part of the 
Festival of Britain Land Travel Exhibi- 
tion, informs us that they are printing 
special QSL cards for the personal use 
of amateurs. On the face of the card 
is a view of the South Bank Exhibition 
overprinted with the call sign. 


Metal Polishing.—Designers and pro- 
duction executives will be interested in 
the book “Industrial Polishing of 
Metals ” recently published for our asso- 
ciate journal Metal Industry by Iliffe & 
Sons, Ltd., price 21s. 


“By any other name . . .”—The 
Decca Radar house journal, which was 
introduced in May, 1950, under the title 
of Decca News, has been renamed The 
Scanner. The fourth issue, dated 
February-March, 1951, contains an 
article describing the Decca schools for 
training in operation and maintenance 


INDUSTRIAL NEWS 


South African Agency.—F. P. Moore, 
a director of S.M.D. Manufacturing Co. 
(Pty), Ltd., of Natal, South Africa, is 
visiting the continent and the U.K. in 
an endeavour to secure machinery, plant 
and raw materials for the manufacture 
of small] transformers and chokes and 
capacitors. The company is also in- 


terested in securing agencies for com- 
munications and radar pment. Mr. 
Moore’s address from Pe 9th to the 
end of June will be 18, Herringston 
Road, Dorchester, Dorset. 


S.LM.A.—Among the British radio 
and electronic instrument makers who 
will be exhib.ting at the International 
Trade Far at ‘toronto (May 28th— 
June 8th), where the Scientific Instru- 
ment Manufacturers Assoc.aton has 
taken space, are:—Everett Edgcumbe, 
Fielden, Kelvin-Hughes, Southern In- 
struments and Tinsley. 


R.F. Heater.—What is claimed to be 
the most powerful r.f. heater in Europe 
has been installed recently 
Electrical at de Havilland 
Ltd., Hatfield, Herts, for hardening 
purposes. It has a maximum output of 
150kW (continuous) and 200kW (in- 
termittent) and the nominal operating 
frequency is 275 kc/s. The valve com- 
plement of the equipment, which 
measures approx. 7ft hgh, 44 ft wide 
and 12ft deep and weighs 3 tons, con- 
sists of an oscillator, grid bias valve and 
six rectifiers. 


Partridge.—The managing director of 
Partridge Transformers Ltd.—Arthur L. 
Bacchus—is touring the United States 
where there has been a great demand 
for the company’s products. 


S.R.E.—In the note on the installa- 
tion of Philips sound-reinforcing equip- 
ment in the Glasgow Banqueting Hall 
in our last issue mention should have 
been made of the fact that the work 
was carried out by C. W. Cameron, 
Ltd., of 59, Oswald Street, Glasgow, 
Ci. 


MEETINGS 


Institution of Electrical Engineers 
Radio Section.—Symposium of Papers 
on the Sutton Coldfield television 
station: “The Sutton Coldfield Tele- 
vision Broadcasting Station” by P. A. T. 
Bevan, B.Sc., and H. Page, M.Sc.; “ The 
Vision Transmitter for the Sutton Cold- 
field Television Station” by E. A. Nind, 
B.Sc. (Eng.), and E. McP. Leyton; and 
“* Vestigial-Sideband Filter for the Sut- 
ton Coldfield Television Station” by E. 
C. Cork, B.Sc. (Eng.), at 5.30 on May 
wie the LE.E., Savoy Place, London, 


British Institution of Radio Engineers 

London Section.—‘ The _ Resistance 
Wire Strain Gauge in the Measurement 
of Physical Quantities ” by J. L. Thomp- 
son at 6.30 on May 24th at the School 
of Hygiene and Tropical Medicine, 
Keppel Street, London, W.C.1. 


Merseyside Section.—Annual_ general 
meeting followed by a technical film 

‘ Atomic Physics” at 7.0 on May 4th at 
the Electricity Service Centre, White- 
chapel, Liverpool. 


North-Eastern Section. — Annual 
general meeting followed by a technical 
film at 6.0 on May 9th at Neville Hall, 
Institute of Mining and Mechanical 
Engineers, Westgate Road, Newcastle- 
on-Tyne. 

Institution of Electronics 

Midlands Branch.—‘“ Some _ Recent 
Applications of Electronic Techniques in 
Industry” by R. J. F. Howard (British 
Electronic Products) at 7.0 on 8th 
at the Warwick Room, Imperial Hotel, 
Temple Street, Birmingham, 2 
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Providing technical information, service and advice in relation 
to our products and the suppression of electrical interference 


British Industries Fair. 


This year we shall be exhibiting 
at the Birmingham section, Castle 
Bromwich, Electrical Group C, 
Stand No. C.710. 

Those- interested in H.F. screen- 
ing may be intrigued by the office 
on the stand, which is in fact a 
screened compartment as illustrated. 

Bearing in mind that most of our 
co-exhibitors are also customers of 
ours, we shall be exhibiting an ex- 
tensive range of components used 
in electronic engineering, including 
a few types of air-borne dipoles 
and an odd television aerial as 
make-weight. We shall be exhibiting 
a horizontal dipole and reflector 
of similar construction to that used 
for Wrotham. 

Horizontally polarised dipoles 
and reflectors have been designed 
for French Television, where opti- 
mum results are obtained on a 
folded dipole. We do not recom- 
mend such an arrangement for 
British Television for reasons well 
known to readers of this page. 

The automatic aerial polar dia- 
gram plotter will also be demon- 
strated to those interested. 


Method of measuring perform- 


ance of television aerial, 
proved by D.S.I.R. and 
R.E.C.M.F. panel ‘* K ”’ 


rhe basis of this method of 
measurement 1S the comparison 
of the sensitivity of the aerial 
under test with that of a single 
dipole. The polar diagram is also 
plotted. Both these tests are made 
at sound and vision frequencies. 

The measurements are taken in 
open country, free from surrounding 
objects, the source of signal being 
an oscillator, and not one of the 
B.B.C. transmitters. The testing 
site is first explored with a single 
dipole to confirm the absence of 
standing waves. The dipole is 
then erected at a height of 35ft 
above ground level, and its output 
measured. This output becomes 
reference level for the remainder 
of the measurements. 

The aerial is connected to the 
measuring set by a specific length 
of co-axial cable, having a charac- 
teristic impedance of 80 ohms. 
This feeder terminates in its own 
characteristic in?pedance, and is 
coupled to the measuring instru- 
ment through an attenuator. This 
ensures that the feeder termina- 
tion is substantially resistive. 

When the signal from the single 


ap- 
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dipole has been noted, 
the aerial under test 
is substituted for the 
dipole, and the measur- 
ing set read, all other 
conditions remaining 
unchanged. The aerial 
is rotated, and the 
azimuthal polar dia- 
gram obtained. 

The response of the 
aerial is expressed in 
decibels referred to the 
response of the dipole. 
Comparative tests 
between aerials imply 
that the cable used in 
every case is of the 
same electrical specifi- 
cation; is of the same 
length, and follows the 
same run. 


What type of Television Aerial ? 


This is probably the most com- 
mon query arising out of the 
morning mail. Most of our readers 
here know that it just is not 
practicable to be definite about 
such a matter. Strangely enough, 
it is easier to be definite about 
“ fringe ”’ area aerials ; put up the 
best you can as high as you can get 
it, and you know you cannot do 
better, but don’t go to all that 
trouble and use inferior feeder 
cable. 

The difficult letters to write are 
those dealing with bad spots a few 
miles from a transmitter, where, 
with luck, an indoor aerial should 
suffice, but where an outside ‘“H” 
is necessary to obtain reasonable 
resuits, or worse still, where on 
account of cost, an outdoor simple 
dipole is installed, only to find 
that it is not good enough and that 
to the first cost, must be added an 
“H” type aerial, plus the cost of 
raising ladders a second time 
no small matter. Do be advised 
by your dealer who should be aware 
of the possibilities and peculiarities 
of the district. 


Inefficient Aerials. 

A recent report stated that out of 
approximately 95,000 interference 
complaints investigated by the 
G.P.O. last year, 1,000. of these 
were due to the use of inefficient 
aerials. 

We repeatedly stress that the 
aerial and its installation, should in 
every instance be considered a 
complement to the _ receiver, 
whether television or broadcast, 
and should not be dismissed lightly 
“as just another item,” as no 
receiver will give of its best when 


fed from an indifferent or carelessly 
erected aerial. 

In the case of 
television aerials ; both the “senior” 
and “junior” range are engineer 
designed, produced from high ten- 
sile light alloy, fully heat treated, 
with maximum thought given to 
such important points as stability 
and ease of erection. High winds 
do not adversely effect the elements, 
and the life of the aerials where 
regularly maintained, is excep- 
tional. 

For broadcast frequencies, the 
* Belling-Lee ” ‘“ Skyrod ’’ vertical 
anti-interference aerial is very 
effective in removing background 
noises, even in most severe cases 
of man-made interference, providing 
that the collector is outside the 
interference zone. When so em- 
ployed, we recommend the use of a 
screened feeder, and where this is 
more than a few yards in length, 
the use of ‘‘Eliminoise ’’ matching 
transformers is advocated. 

Should you be a flat dweller or 
otherwise restricted for space, the 
“ Belling-Lee ”’ ‘’ Winrod,” an easily 
fixed, window-sill mounting broad- 
cast aerial, is well worth considera- 
tion. Whilst not claiming its per- 
formance is equal to a full-sized 
aerial, or that it cuts out inter- 
ference as effectively as the “ Bel- 
ling-Lee”’ “Skyrod” or ‘ Elimi- 
noise "’ anti-interference aerial, it 
is a dpfinite step in the right 
direction. 


* Belling-Lee ”’ 


Will those in coastal towns, fishing 
ports, yachting centres etc., bear in 
@ind that “Belling-Lee" are specialising 
in suppression on board ship. 

We have done such work on ships of 
all sizes from the “Queen” class 
to trawlers, drifters and yachts. 
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f Ok Y with a rectifier only 875 ong 


STANDARD engineers have achieved consider- 


able progress in miniaturisation with their high voltage 
SenTerCel Tubular Selenium rectifiers. Take for example 
Type K3/140; only 8%” long and 3” in diameter it will pro- 


vide a rectified output Up to Two ranges of tubular rectifiers are 
available having rated current out- 
‘ puts of ImA and 5mA in ambient 
lOkV at 100 microamps across temperatures up to 55°C. Each 
includes stacks capable of 

Please ask for leaflet F/SRL |! — 
i p C withstanding a peak inverse volt- 
a capacitor of 0.005 microfarads age of GOV On ISAAKY por stock with 

a sinusoidal input. 

in a pulse input half-wave Due to their low cost, they are ideal 
for use in television receivers and 
are eminently suitable for all other 
types of low current E.H.T. supplies. 


t 


arrangement. 


SELENIUM 


GenTerCel 


RECTIFIERS 


| Standard Telephones and Cables Limifed nectitier oivision 


Registered Office: Connaught House, Aldwych, London, W.C.2 


Warwick Road, Boreham Wood, Herts. Telephone: Elstree 2401. Telegrams: SenTerCe!, Borehamwood 


Trends in Components 


Survey of the R.E.C.M.F. Exhibition 


The annual private exhibition of radio components and accessories, 
organized by the Radio and Electronic Component Manufacturers’ 


Federation, was held in London from 10th-12th April. 


Our descrip- 


tion of exhibits in each category is followed by a list of makers. 


CAPACITORS 


LTHOUGH nothing startlingly 

new in capacitors was seen this 
year, it does not follow that de- 
velopment in this field has come to 
a standstill. One had to look a little 
more deeply to appreciate the full 
significance of the improvements 
embodied in the 1951 production 
programme. 

Some new models there are, of 
course, the Polar (Wingrove and 
Rogers) type C90 variable capacitors 
being an example. This unit is made 
in two- and three-gang types and is 
mounted in a sturdy “U”-shaped 
cadmium-plated frame without 
lateral supports. The vanes are 
aluminium, the spindle is brass and 
the insulation ceramic. Ball bear- 
ings are used front and back and a 
revival of an earlier idea is the in- 
clusion, as a built-in feature, of a 
6-to-1 ratio epicyclic drive. In the 
latest model the drive is embodied 
in the front bearing so that concen- 
tric spindles are not required. These 
new capacitors are made with or 
without the reduction drive and in 
capacitances up to 528 pF swing. 

A new method of sealing fixed 
capacitors has been developed by the 


Telegraph Condenser Co. It is 
described as “Plimoseal,” and the 
capacitor, be it moulded mica, 
tubular or metal-cased, is dipped in 
the compound which sets glass hard 
and is impervious to moisture. 

Some new ceramic dielectric trim- 
mers have been added to the Erie 
range of components. They have 
chassis-fixing bushes and are made in 
1-12pF with a positive coefficient of 
temperature and 3-50pF with a nega- 
tive coefficient. They are fully 
tropicalized. 

Sydney S. Bird (Cyldon) has 
introduced a small insulated mica 
dielectric compression-type trimmer 
capable of operation at moderately 
high voltages, such as are met with 
in television sets to-day. It can be 
panel mounted as it has a moulded 
adjusting knob and is made 
capacitances up to 1,000pF for 
1,500 V d.c. and up to 3,000 pF for 
250 V d.c. working. 

Changes were slight in most other 
directions. Daly had a new range 
of small etched-foil electrolytics in 
PVC-covered metal cases. Dubilier 
had a television suppressor unit con- 
sisting of two 500pF capacitors and 
two r.f. chokes assembled as a com- 
pact unit for fixing to small domestic 
electrical appliances. A somewhat 


similar device, but for inserting the 
mains lead to the appliance, was 
shown by the Telephone Manufac- 
turing Company. 
Makers*: Bird (T, V); British N.S.F. (P); 
Due (T); Daly (EZ); Dubilier (C, E, M, 
Erie (C); Hunt (E, M. P); Jack- 
son (T, V); we Electrical Manufac- 
turing (C, Mullard (T); Plessey (E, 
T, V); Stability Radio (M); Static Con- 
deneers Re) ee Condenser Co. 
(C, E lephone Manufactur- 
ing Co. wird Pp); Walter Instruments (T); 
ego (C. M. P); Welwyn Electrical (T); 
Wingrove & Rogers (T, V). 
* Abbreviations: Ba ~~ E, electrolytic: 
M, mica; P, T, trimmers and pre 
set, V, air ditlectric variables. 


COILS AND 


TRANSFORMERS 


Radio Frequency.—Few changes 
in the design of rf. coils are notice- 
able and both air- and iron-cored 
types are still manufactured. IF. 
transformers are normally indi- 
vidually screened but signal- and 
oscillator-frequency coils are more 
usually only partly screened and 
that in groups. Although quite com- 
monly fitted as individual items to a 
receiver, a sub-assembly is some- 
times used for the tuner. This 
usually incorporates the coils, trim- 
mers, switches and interstage screen- 
ing; types for two to nine wavebands 
were shown by Weymouth. 

Wright & Weaire were showing a 
range of coils which depart consider- 
ably from the normal practice. 
Silver-plated wire is moulded on the 
inside of an alcothene former on the 
outside of which any coupling coils 
are wound. An adjustable contact 


(1) The latest Daly miniature electrolytic of 25uF /25V size with PVC 
(2) Partridge Transformers output transformer. 
(3) Miniature insulated compression type mica trimmer made by 
(4) Although very little larger than a matchbox, the Polar 
Cg002/12 twin capacitor gives 2 
embodies a 6 to 1 reduction drive. 


outer covering. 


Cyldon. 


528pF capacitance swing and 
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Wright and Weaire short-wave coil 
wound inside the former. 


Ring and D-shaped clips by 
Simmonds Aerocessories, provid- 
ing frictional connection between 
control knobs and their shafts. 


to the inner winding is provided by 
an alcothene plug carrying a silver 
contact. 

The general tendency with tele- 
vision r.f. coils is to adopt iron-dust- 


core coils individually screened. 
Small square cans are used which are 
little bigger than a modern miniature 
valve and in the coupled-circuit 
types the trimmers are accessible 
one from above and the other from 
below the chassis. 

Makers: Advance, Automatic Coil Winder, 
Igranic, Oliver Pell, Plessey, Weymouth, 
Wright & Weaire. 

Mains and A.F.—The use of C 
cores using grain-oriented material 
is increasing and Partridge Trans- 
formers showed a range of aff. 
transformers embodying this tech- 
nique. An output transformer in 
the C.F.B. series is claimed to intro- 
duce only 0.05 per cent distortion 
when handling 16W at 50c/s. 
Types with a bandwidth of as much 
as 15 octaves were shown. 

This form of core is also used in 
the Ferranti H series of transformers 
and chokes which are made for 
50-c/s use in sizes up to 1kVA. 
They conform to the Inter-Services 
Specification RCS214. The Parmeko 
Neptune series also conform to this 
specification and also have C cores. 
A saving of up to 30 per cent in 
volume and weight as compared 
with shell-type cores is claimed. 

Impregnation is now generally 
adopted and hermetic sealing is 


186 


used for quite a number of types. 
: Acoustic Products, Advance, Auto- 
matic Coil Winder, Bulgin, British Elec- 
tric Resistance, Electro Acoustic Indus- 
tries (Elac), English Electric, Ferranti, 
Goodmans, Igranic, Partridge & Mec, 
Partridge Transformers, Plessey, Rola, 
Taylor, Truvox, Oliver Pell, Vitavox., 
Wright & Weaire, Weymouth, Woden. 


RESISTORS 


OST of the work carried out 
on resistors appears to have 
been directed towards improving 
the stability of the various carbon 
types now in current use. It is diffi- 
cult to itemize these improvements, 
as many are quite slight and entirely 
undetectable, yet they reflect in the 
long-term performance of most of 
the makers’ products. 

There have been some investiga- 
tions by Painton into the stability 
of the higher ohmic values of the 
high-stability type resistor. This, it 
will be recalled, uses a carbon film 
deposited on an insulator of some 
kind, glass or ceramic being the 
most popular. 

A new development is a wire- 
wound resistor on an oval former, it 
being claimed that more of this shape 
can be packed into a given area than 
is the case with circular types. 
Various finishes are employed, 
British Electrical Resistance use 
vitreous enamel, while Erie adopt a 
“ Silvertex ” coating which is a silicon 
base ‘enamel said to have the protect- 
ing properties of vitreous enamel, but 
baked at a lower temperature. 

Interference suppressor resistors 
for motor cars have been given some 
attention by Morganite and a 
number of newer types are now 
available. Standardization in ohmic 
values, at 5,000, 10,000, 12,500 and 
15,000 ohms, for the various models 


should help production generally. 
Makers*: Advance (A); Bellin -Lee 
British Electrical Resistance (P, 
British N.S.F. (P); Bulgin (P, W); 
vern (P, W); Dubilier (C, HS, M, P, 
S, V); Egen (P, W); Erie (C, P, S, W): 
Igranic (W); Morganite (C, P, S); Mull- 
ard (HS, NC); Oliver Pell Control (W); 
Painton (A, HS, P, V. W); Plessey (P); 
nent Telephones (A, NC, S); Taylor 
W); Welwyn Electrical (HS, V. W). 
breviations: A, attenuators; C, composi- 
tion; HS, high stability; NC; negative 
coefficient; P, potentiometers; S, suppres- 
sors; V, vitreous; W, wire-wound fixed 
and variable. 


VALVES 


N view of recent criticisms on the 
unreliability of valves, it was in- 
teresting to note the appearance of a 
range of “trustworthy” types 
specially developed by Brimar for use 
in aircraft, telecommunications, in- 
struments and Service equipments. 
Improvements lie mainly in better 
mechanical construction and more 
rigorous testing, so that by reducing 
the likelihood of mechanical failure 
the valves have been given a higher 
expectation of life. 

Prominent among _ cathode-ray 
tubes was the new English Electric 
steel-bodied tube T901, shown here 
for the first time. It has a 16-inch 


SR Fat area 


screen, 6.3-V heater, 14 kV on the 
anode and a deflection angle of 70 
degrees. Tubes with rectangular 
screens were the other main develop- 
ment and examples were shown by 
Brimar and Ferranti. 

The idea of mounting quartz crys- 
tals inside valve-type eavelopes has 
been taken a step further by Pye, 
who showed a miniature crystal oven 
with the crystal, heater and thermo- 
stat all contained in an evacuated 
B7G envelope. On the S.T.C. stand 
was a crystal for working at the un- 
usually high overtone of 100 Mc/s. 


akers: Edison Swan, Ferranti, General 
Electric Company, Mullard, §.T.C. 


METAL RECTIFIERS 


‘TELEVISION applications figured 
prominently in the displays of 
metal rectifiers this year, and em- 
phasis was placed on the use of low- 
current tubular types for e.h.t. sup- 
plies. S.T.C. showed a new selenium 
range of considerably lower price and 
smaller size than previously pro- 
duced, with inputs up to 17kV, cur- 
rent ratings of 1 and 5mA and ‘alter- 
native wire or screw connections. 
Westinghouse featured the well- 
known 36EHT and 36K ranges and 
also showed their 16HT and 16K 
models which provide for low-current 
applications up to 4,120 volts. 

The trend towards smaller h.t. 
rectifiers was reflected in the appear- 
ance of a new addition to S.T.C.’s 
RM _ range, the RMO,_ which 
measures only jinx {in. It is de- 
signed primarily for use in television 
preamplifiers and similar equipments 
and is rated at 125V input and 
30mA mean d.c. output when used 


for half-wave rectification. 
Makers: Salford, S.T.C., Westinghouse. 


TELEVISION 
COMPONENTS 

HE use of Caslam in television 

scanning components has now 
been extended to deflector coils, and 
Plessey showed types having a mag- 
netic circuit of this material. Being 
a solid, it lends itself to easier 
assembly than laminations and its 
low losses make it suitable for 
“efficiency” scanning circuits. An- 
other solid for the same purpose is 
Ferroxcube, which was shown by 
Mullard, while Salford exhibited 
Gecalloy dust-iron. 

Permanent and electro ‘magnets for 
focusing were to be found on the 
Plessey stand and the former were 
also shown by Eclipse and Electro 
Acoustic Industries. Two models 
of Elac ion-trap magnets were shown, 
for Cossor and Mullard tubes. 

Moulded plastic implosion guards 
were exhibited by Thermo-Plastics, 
while Long and Hambly showed c.r. 


tube masks having a lacquer finish. 
Makers: British Moulded gs Electro- 
a. ~ Industries (Elac), Igranic, 
ambly, rd, ames N 
Gclipey Plessey, Salford Electrical In- 
struments, Thermo-Plastics. 
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SWITCHES AND 
RELAYS 


APART from a new &.p. toggle- 
switch with a neon indicator 
matching its appearance (Diamond 
“H” Switches) very little has 
occurred in this field since last year. 
However, the “Ledex” rotary sole- 
noid made by N.S.F. still continues 
to attract a great deal of attention 
because of its unusual screw prin- 
ciple. This is an electromagnetic 
mechanism of considerable power 
and efficiency which can be arranged 
to turn a large bank of rotary switch 
wafers in sharp positive steps. An- 
other popular favourite, also shown 
last year, was the “ Minibank ” rotary 
switch, made by AB Metal Pro- 
ducts. It measures only jin (dia- 
meter) by +2in (depth behind the 
panel) and is completely sealed. 
Makers: AB Metal Products, BERCO, Bul- 
gin, Diamond “H” Switches, Electro- 
thermal Engineering, Erie, N. Oliver 
Pell Control, Painton, Plessey, "S.T.C 
Taylor, T.M.C., Walter Instruments. 
Wright & Weaire 


CHASSIS FITTINGS 
AN interesting new development in 
miniature valveholders, shown 
by Clix and McMurdo, was the use 
of nylon-loaded Bakelite for body 
mouldings. This is an improvement 
on the normal fibrous loading 
material, as nylon is character- 
ized by its low moisture absorption 
and so goes a long way towards 
keeping the resistivity up and the 
losses down. Moreover, the develop- 
ment bridges a gap in quality which 
has long existed between ordinary 
Bakelite and the more expensive 
PTFE. 

The versatility of spring steel for 
simple fastening methods was well 
demonstrated on the Simmonds 
Aerocessories stand. : 

Prefabricated cabinets were again 
displayed by Widney-Dorlec, and the 
range of parts has now been extended 
to include sloping fronts and to make 
the system adaptable to standard rack 
construction. 

Makers: ———-. F my ——— 

Engineers Ltd., 

British Mechanical gy ot 5 

Carr Fastener, H. Clarke Cc 

vern, Electrothermal 

Keen & Nettlefold, 

Igranic, Imhof, L 

cMurdo, Painton, Pi 
Erwin Scharf, Simmonds Aerocessories, 
Mra T. C. & M., Thermo-Plastic, 
T.M.C., Tucker Eves Walter Instru- 


ments, Walter J. & Widney-Dorlec, 


Wingrove & Rogers. 


AERIALS 


N AKERS of aerial equipment have 
been overhauling their products 
with the view to eliminating re- 
dundant models and telescoping types 
where possible. As a result Belling 
and Lee have introduced a single new 
co-axial cable plug to take cables of 
from in to (sin diameter, so cover- 
ing both 50-ohm and 75-ohm sizes, 
also local and fringe-area types, 

A novelty in aerials, at least so far 
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as this country is concerned, was the 
latest Antiference combined tele- 
ae -f.m. aerial. Advantage is taken 
the difference in polarization of 

the two transmissions to mount two 
half-wave dipoles at right angles on 

a common centre unit of their 
“Antex” weatherproof type. The 
vertical dipole is for television and 
the horizontal for fm. They are 
quite separate electrically and each 
has its own feeder. 
Makers: Metal Products, Aerialite, 
Antiference, B.I. Callenders, Belling & 


Lee, Telegraph Construction & Main- 
tenance. r 


VIBRATORS 
E{XAMPLES of both synchronous 


(self - rectifying) and non- 
synchronous (interruptor) vibrators 


were on view and the power ratings 
of these were noticeably high. The 
heavy-duty 220-V model shown by 
J. = H. Walter, for instance, 

to 440 
Mahe Pos ee Wit 


SOUND REPRODUCTION 


(,RAMOPHONE picku; have 
been through a period of con- 
solidation in design, and detail im-~- 
provements are apparent. For 
example, the lightweight movements 
in the Goldring (Erwin Scharf) range 
are now supplied with a new damp- 
ing material of zero temperature co- 
efficient which is also resistant to 
atmospheric changes. Production 
models of “turnover” pickup heads 


trap magnet. (3) 


television cabinet, 


(1) Representative group of selenium tubular rectifiers by S.T.C. (2) Elac ion 


) Three new control knobs and a signal lamp, made by Bulgin. 
(4) Rotary solenoid relay by British N.S.F. 
(right) for actuating a high-torque arm. (5) British Moulded Plastics console 
Standing 36in high, made for Sobell Industries. 


(5) 


(left) as a circuit selector and 


with stylus radii on one side for 
78-r.p.m. and on the other for micro- 
groove records were shown with mag- 
netic movements by Garrard and 


Paterchange crystal by Cosmocord. 


ee heads are favoured 
Decca. 

bythe loudspeaker situation, too, is 
one of stabilization, with a tendency 
for firms to specialize in one particu- 
lar sphere, e.g., domestic high-quality, 
public address, receiver manufac- 
turers’ types, etc, Very few additions 
to existing ranges were noted, but 

ans have introduced an oval- 
diaphragm type for car radio and 
similar applications where small 
dimensions are essential. It is 
claimed that this new Model T22/ 
470 has the bass response of a much 
larger unit and that the high fre- 
quencies are distributed over a wide 
angle. 

A new form of spindle attachment 
in the British Ferrograph (Wright 
and Weaire) tape recorder gives 
positive retention for the spools with 
quick release, and the recorder can 
now be operated with safety in a 
vertical position. A third tape speed 
has been added of only 1ljin/sec 
giving a playing time of four hours 
on a 1,200ft reel of tape. 

Makers*: Acoustic Products (LS, D); Bir- 
mingham Sound Reproducers (GM, GU, 

RO). British Rola (LS); Celestion (LS); 

Cosmocord (E, M, PU); Decca (DR, 

GU); Edison Swan Electric (E, LS, PU); 

Electro Acoustic Industries (LS); Gar- 

rard (GM, GU, RC); Goodmans Indus- 

tries (LS); Plessey (GM, GU, RC, LS, 


U); Reslosound (LS, M); Erwin Scharf - 


(PU); Truvox Engineering (LS); Vitavox 

(LS, M); Lok & Weaire (MR). 

* Abbreviations: , diaphragms; DR, disc 

soceneass E, earphones, headphones; 

gramophone motors; GU, gramo- 

phore units; RC, record changers; LS, 
oudspeakers; M, ao 
magnetic recorders; PU, pick ups. 


MATERIALS 
NEW techniques in coil winding 
are opened up by the introduc- 
tion of thermoplastic-covered instru- 
ment wires by B.I. Callenders Cables 
and the London Electric Wire Com- 
pany, under the trade names of 
“Bicaloc” and “Lewmexbond” re- 
spectively. Normal enamel-covered 
wires are given a thin outer coating 
of thermoplastic material and are 
wound in the usual way. Heat treat- 
ment and subsequent cooling effec- 
tively bonds adjacent turns and the 
coil is then self-supporting without 
the need for formers or even taping. 
One obvious application is for the 
deflector coils of cathode-ray tubes, 
and there are many problems in radio 
and light electrical engineering for 
which this method provides an elegant 
solution. 

Permanent magnet performance 
can be improved by as much as 25 
to 50 per cent if the metallurgical 
structure of the magnet can be influ- 
enced to grow columnar crystals ex- 
tending throughout the length of the 
magnet. This fact was demonstrated 
at the Physical Society Exhibition last 
year by the Permanent Magnet 
Association and the decision to in- 
clude these magnets in _ the 
R.E.C.M.F. show is based on the 
encouraging progress which has been 
made in the past twelve months to- 
wards normal commercial production. 
Consistent improvement in the per- 
formance of Alcomax III and IV has 
resulted in the quotation of revised 
figures in the latest data sheets. 

The range of cored solder types 
seem, if possible, wider than ever and 
Multicore were showing six standard 
tin-lead alloys, from 20 to 60 per 


cent tin, in nine gauges from 10 to 
22 s.w.g. and in two flux percentages. 
Enthoven are supplying coloured 
rosin cores (in red, blue, green and 
yellow) with the object of facilitating 
inspection for unsoldered jeints in 
complex circuits. 

Among rubber products, or per- 
haps more precisely elastomers, two 
items were noted. Long and 
Hambley have developed a new finish 
for their television tube masks in- 
volving a latex - based lacquer. 
Hellermann Electric are making a 
wide range of grommets, sleeves and 
mouldings in an elastic form of p.v.c. 
known as “ Helvin.” One application 
is for cathode ray tube covers to 
reduce factory handling risks from 
implosion. 

Associated Technical Manufac- 
turers (C, CO, IS, PVC, W); Birmi 
Sound Reproducers (MT); Bray. (Gb); 
B.I. Cables . W); 

H. Clarke RL 
; De La Rue (IM, IS, W); 
Du Bois’ S. ” Duratube & Wire (C, 1S, 
PVC, W); Edison Swan Electric (©); 
H. J. Enthoven (S); Fine Wires Ltd. 
(CO, W); G.E.C. (MT); _Hellermann 
Electric (IS); London Electric Wire Co. 
(IS, W); Long & Hambly GP): Magnetic 
& ‘Electrical Alloys (M, Mullard 
Electric Products (M, Boy " Multicore 
(s (M); Mycalex (IM); Per- 
Assoc. (M);_ Plessey 
Ce, DC); Reliance Electrical Wire (B, 
, CO, IS, PVC, RP, Ww); Salford Elec- 
Instruments 


H. 

cliff (CE); 

Maintenance (C, 5 
Telephone Manufacturing Co. 
Thermo-Plastics, Ltd. ; 
*Abbreviations: B, braiding; C, cables; 
CE, ceramics; CF, coil formes, bobbins; 
CO, cords; DC, dust cores; IM, insulat- 
ing materials; IS, insulating sleeving: 
laminations; M, magnets and magnetic 
alloys; MT, ——— recording tape; 
PVC, polyvinyl chloride tapes, wires, etc.; 
RP, rubber products; S, solder; V, var- 
nished materials; W, covered wires. 


r.p.m records. 


parate feeders are employed. 


turntable, 


TLV. DIPOLE 


COMMON 
JUNCTION BOX 


(1) Garrard type 80 record changer for 45, 33} and 78 
() Combined television/f.m. aerial made by Antiference. 


(3) Goodmans oval-diaphragm loudspeaker, Type T22/470. 
(4) Decca transcription-type two-speed gramophone 


(1) 
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N.P.L. digital computor. 


RESEARCH 


“EVERAL firms exhibited different 
forms of automatic equipment 
for plotting aerial-radiation diagrams. 
An important use of the Ferranti sys- 
tem is in designing aircraft aerials. 
A scale model of the aircraft is used 
and the aerial is energized to radiate 
a proportionately reduced wave- 
length. The model is rotated slowly 
and the table of the recorder rotates 
in synchronism while the recording 
pen moves under the control of the 
receiver output. In the Belling-Lee 
apparatus the diagram is displayed 
in Cartesian co-ordinates on a C.J. 
tube, the X deflection being obtained 
from a potentiometer attached to 
the rotating mast of the aerials under 
test. Similarly, in the Ekco centi- 
metre-wave apparatus it is the re- 
ceiving aerial which rotates. 
G.E.C Research Laboratories 
showed a voltage-controlled swept- 
frequency oscillator covering 
30-140Mc/s. It is intended, in con- 
junction with a c.r. display, for the 
visual alignment of amplifiers. It is 
a phase-shift oscillator with four 
cathode-follower stages and one am- 
plifier giving a gain slightly above 
the attenuation of the phase shifter. 
An electronic digital computer was 
shown by the N.P.L.; intended pri- 
marily for testing chassis of the ACE 
it can perforra simple sums like addi- 
tion, multiplication and division. 
The Elliott swept-frequency im- 
pedance meter operates at 9,400Mc/s. 
The amplitude and phase reflected by 
the component under test are 
measured in a waveguide having two 
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Physical Society's 
Exhibition 


Apparatus for Research and Development 


The sixth post-war exhibition of the Physical Society was held in 


London from 6th-llth April. 


This review deals with exhibits of 


radio and electronic interest. 


directional couplers. The 
reflection coefficient is dis- 
played on a cr. tube over 
which a Smith chart is 
placed. 

T.R.E. showed a system of 
matching a dielectric to free 
space which is analogous to 
ec ing” in optical work. 
The surface of the dielectric 
is provided with narrow slots 
having a depth of a quarter 
wavelength. R.R.D.E. exhi- 
bited a four-channel elec- 

tronic switch for use with non- 
recurrent waveforms ; it can be used 
with any oscilloscope. 

The Metropolitan-Vickers high- 
speed recurrent-waveform monitor 
can display waveforms with frequen- 
cies up to 300Mc/s and gives a stable 
display even when the wave jitters 
with respect to its ate pulse. A 
sampling er is used, the gating 
width being only 0.00lusec. About 
100 samples are needed to produce 
- displayed wave in dotted 
orm. 


INDUSTRIAL 
ELECTRONICS 


MAY physical effects are 

utilized in the control 
of industrial processes, but 
few systems are without 
some form of electronic link 
in the chain between cause 
and effect, and each year sees 
new extensions to the already 
wide field of electronics in 
industry. 

Ball-type grindings mills, 
for example, which are 
dependent on critical levels 
of material for efficient 
operation, are normally con- 
trolled by skilled operators 
who judge the rate of feed 
required by the character of 
the souna emitted by the 
mill. The judgment of the 
operator may be affected by 
health, and to provide a more 
objective control Standard 
Telephones and Cables have 
developed an acoustic mill 


feed controller (Type 74701-A). The 
sound picked up by a microphone is 
amplified and passed through filter 
circuits which select the predeter- 
mined critical frequency bands. The 
output is applied to a marginal relay 
which operates normally in the float- 
ing condition; top and bottom con- 
tacts operate when the noise level is 
higher or lower than the optimum, 
and control the field current of the 
mill feed motor. A large indicating 
meter may be used where more 
critical manual control is required. 

The servo-controlled self-balancing 
capacitance bridge developed by 
Fielden is used in a new type of re- 
cording pressure gauge named the 
“Manograph.” The mechanism is 
similar to that of the “ Servograph ” 
but the recorder pen, instead of fol- 
lowing the movements of a meter 
pointer, is controlled by a ring elec- 
trode which encircles one limb of a 
manometer “U ” tube containing any 
suitable conducting liquid. 


Metropoliten-Vickers high-speed wave- 
form recorder. 


Who PTI Beli neces abo, 


Many methods ranging from §-ray 
absorption to simple pocket magnet- 
ometers have been devised for 
measuring thickness of materials. 

Sheets of material of constant den- 
sity can be checked for thickness 
(and vice versa) by passing them 
between a radioactive source (usually 
thallium 204) and an_ ionization 
chamber, the output of which is am- 
plified and applied to a meter cali- 
brated directly in density-thickness 
(usually mg/cm’*). Equipment for 
permanent installation in mills was 
shown by Baldwin, Ekco and Elec- 
tronic Instruments. A self-contained 
battery-operated portable model was 
shown by Baldwin. 

The technique of flaw detection by 
ultrasonic methods involves consider- 
able skill in the interpretation of 
results and also the expenditure of 
much time if records are to be made 
for assessment of the relative im- 
portance of different flaws. Nor- 


mally flaws are shown by vertical 
peaks in a horizontal time-base scale 
on a c.r. tube, and a fresh record must 
be taken for each position of the ex- 
ploring probes. Glass Developments, 
Ltd., were showing a new continuous 
scanning method in which the con- 
dition of the whole specimen is pre- 
sented in a single display. Distance 
from the surface is indicated, as be- 
fore, in the horizontal axis, but the 
position of the flaw is shown by in- 
tensity modulation of the electron 
beam. Vertical deflection is controlled 
by the movement of the probe along 
the specimen and a two-dimensional 
picture on the lines of a television 
raster is obtained. 


ELECTRONICS, 
NON-INDUSTRIAL 


‘THE impact of atomic research on 
the electronics industry was 


made very evident by the large show- 


ing of instruments for detecting and 
measuring radiation, and amongst the 
annual parade of monitors, counters, 
scalers, ratemeters and the like were 
one or two items of more than usual 
interest» The scintillation counter 
shown by Ekco, for instance, causes 
the radioactive specimen to activate 
some kind of phosphor material—the 
scintillations from this being con- 
verted into pulses by a photo-multi- 
plier tube and then registered elec- 
tronically in the usual way. A multiple 
Geiger-Muller counting apparatus 
was demonstrated by Nucleonic and 
Radiological Developments. Ten 
G-M tubes with samples were auto- 
matically selected in time sequence 
and the resulting counts were regis- 
tered by a pen recorder, the idea 
being not only to save time but to 
avoid the contamination which occurs 
when the same G-M tube is used for 
different samples in turn. 

Smallest of all the detecting in- 


(1) Oscillator with jointed quartz crystal working at 
(2) Acoustic mill feed con- 
(3) Portable beta-ray thickness gauge 
(4) Ultrasonic scanner for 
flaw detection (Glass Developments Ltd.). 


100 c/s, made by Salford. 
troller (S.T.C.). 
(Baldwin Instruments). 


electronic polarograph. 


(6) Portable radioactive ore 
detector by Ekco, with cover removed. 


(5) Mullard 
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struments was the new type of 
“fountain-pen” pocket dosimeter 
containing an ionization chamber and 
electroscope; examples were shown 
by Baldwin, Cintel and the Commis- 
sariat 4 Energie Atomique. Other 
new medical instruments were an 
arterial blood-pressure recorder by 
Southern Instruments (with a vari- 
able-capacitance pickup device con- 
trolling a frequency-modulated 
amplifier), and a portable electro- 
encephalographic equipment by Edi- 
swan—both of them working into 
pen recorders. 

Measurement of inorganic fluc- 
tuations was also represented—by the 
Pye geophone, a low-frequency vibra- 
tion pickup for registering earth 
movements. In the field, the outputs 
of several geophones are fed into a 
12-channel “ suitcase” amplifier, and 
one of the miniature amplifier chan- 
nels from this was also on view. 
Passing from terra firma to aeris 
mobilis, the Meteorological Office 
showed an interesting photoelectric 
hygrometer for automatically measur- 
ing the frost-point of the air. Light 
scattered from a deposit of natural 
frost on a cooled metal “thimble” 
is collected by photoelectric cells, and 
these control a heater coil in the 
thimble so that the frost deposit is 
kept constant; another resistance coil 
then measures the temperature. 

One of the most consistently use- 
ful of electronic aids is the d.c. am- 
plifier, and at the exhibition four 
different types were represented. The 
first was the straightforward direct- 
coupled amplifier with, in some cases, 
automatic drift correction; the second 
contained a “chopper” mechanism 
for converting the d.c. into a.c.; the 
third caused the d.c. variations to 
amplitude-modulate a carrier fre- 
quency; while the fourth used a 
mirror galvanometer to produce an 
unbalance current between two 
photocells. 


VALVES AND C.R. TUBES 


UTSTANDING = among the 
various special-purpose valves 
on show were two new stabilizers— 
one for current and the other for 
voltage. The constant-current bar- 
retter shown by Siemens had a tung- 
sten filament in hydrogen (giving 
about ten times the life of an iron- 
wire filament), and a system for pre- 
venting the filament from losing heat 
—thereby increasing its resistance 
with voltage and obtaining a flatter 
characteristic. The bulb is divided 
into two sections (one containing the 
filament) by a mica disc, so that 
although the pressures in the two 
halves can equalize there is very little 
transfer of heat from the filament. 
Corona discharge in pure gas was 
the principle of the new voltage 
stabilizer demonstrated by Nucleonic 
and Radiological Developments. 
The stabilizing voltage was virtually 
the same as the striking voltage 
(420V), the initial current was quite 
small (about 10uA), and an increase 
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of the supply voltage to 800 produced 
only a 7-V rise in the stabilized vol- 
tage. Types with pongew J voltages 
up to 1,000V are also available. 
Other items of interest were a co- 
axial-type silicon crystal for use up to 
10,000Mc/s, shown by G.E.C., a 
100-c/s quartz crystal oscillator by 
Salford, and a double-beam c.r. tube 
(20th Century Electronics) having 
common time-base plates but entirely 
separate guns and deflection plates. 


COMPONENTS 


AS might be expected, the com- 

ponents exhibited were mainly 
of Phe precision type. Precision 
moulded silvered-mica capacitors 
having an insulation resistance greater 
than 200,000M© over a temperature 
range of —40°C to 100°C were 
shown by Johnson, Matthey. A vari- 


able capacitor of 320pF swing was 
shown by Mullard. It has PTFE 
insulation, bi-metallic temperature 
compensation and brass vanes in a 
stress-relieved strain-free housing. It 
has an s.Lf, law to within 0.1%. 

British Electrical Resistance have 
a hermetically sealed potentiometer 
of SW rating in whi Perbunam 
washers provide the seal. They also 
have a range of oval vitreous: re- 
sistors, 

Sine/cosine potentiomet un- 
sealed, are produced by elvin 
Hughes; a wide range of resistance 
values is available, while Unit resist- 
ance boxes are made by George & 
Becker. 

Plessey showed extremely compact 
tantalum electrolytic capacitors for 
operation over the range —60°C to 
200°C. A capacitance of 55#F at 
80V working is typical. 


TEST AND MEASURING GEAR 
At the Physical Society's and R.E.C.M.F. Exhibitions 


Though test and measuring equipment predominated at the exhibition 
of the Physical Society, a certain amount appeared also at that of The 


Radio and Electronic Manufacturers’ Federation. 


Apparatus is dealt 


with in this review irrespective of the exhibition at which it appeared. 


SIGNAL SOURCES 


[-- is interesting to observe that in 
this electronic age one of the 
earliest methods of generating a 
constant frequency still performs a 
useful function. The particular de- 
vice in mind is the electrically main- 
tained tuning fork, a 50-c/s version 
of which has recently been intro- 
duced by Dawe Instruments for use 
where no other suitable reference of 
frequency can conveniently be used. 
It is oO rated by a 4-volt battery 
and utilizes a carbon button micro- 
phone. Its accuracy is 0.1 per cent, 
stability 0.01 per cent and it gives 
18 V r.m.s. output. 

Signal generators of one kind or 
another are now beginning to make 
their appearance at the other end 
of the frequency spectrum and 
Metropolitan Vickers now have a 
klystron oscillator unit covering 
8,500 Mc/s to 9,500 Mc/s. 

A signal generator for use on the 
“X” band is made also by Elliott 
Bros.; again a klystron is employed, 
but in this case the signal is fre- 
quency-modulated about a mean 
value of 9,400 Mc/s. 

To the range of precision equip- 
ment made by Standard Telephones 
has been added a waveform 
generator designi:d for testing tele- 
vision relay systems. It provides 
synchronizing pulses to B.B.C. 
standards and also a signal in the 
form of a pulse, the width of which 
is variable from 2 to 83 usec. The 
amplitude of the sync and of the 
pulse signal can be varied inde- 


pendently and picture signals from 
an external source can be injected 
and mixed with sync and black-out 
pulses. 

A much simpler form of television 
test set is included among the latest 
Avo instruments. It is basically two 
instruments, a signal strength meter 
for direct measurement of signals 
picked up by the aerial, and a 
square-wave generator for modulat- 
ing an existing signal generator 
covering the television frequencies. 
Two frequencies are provided, giving 
= familiar vertical and horizontal 

ars. 

Among the more specialized forms 
of signal sources is an r.f. generator 
giving the choice of a number of 
spot frequencies from an oscillator 
having a single crystal only. It is 
a Marconi development and utilizes 
their “FMQ” technique and is in- 
tended as a source of drive for a 
multi-channel v.h.f. transmitter. In 
one form 25 spot frequencies of 
12-kc/s bandwidth at a carrier fre- 
quency of 225 Mc/s are available. 


OSCILLOSCOPES 


Bee Nagard 103 instrument is 

an oscillometer because 
of Pong pt provision which is 
made for measuring voltage. Also, 
it has a time base which is calibrated 
in frequency to within 2 per cent 
and in time to 5 cent. It is 
arranged in two fitting cases, one of 
which is the power supply and the 
other the housing for the cr. tube 
and the controls; it also accommo- 


191 


dates the time bases and amplifiers 
as sub-units of which several alter- 
natives are available. A 6-in tube 
is us with an edge-illuminated 
graticule which is ruled on both sides 
to prevent parallax. .) 

The Marconi Instruments Q scan 
is a portable instrument which has 
the usual oscilloscope facilities but is 
designed primarily for the visual 
alignment of television receivers. 
There are both X and Y amplifiers, 
bur the latter can be switched to act 
‘as a time base which is used to fre- 
quency-modulate an r.f. oscillator. 
This has a mean frequency which can 
be adjusted over the normal range of 
television signal and intermediate 
frequencies. 

The Elliott oscilloscope is of the 
ultra-high-speed type with sweeps 
ranging from 0.05usec to 2.5msec. 
With the tube operating at 10kV 
writing speeds up to 20,000km/s can 
be obtained. 

Of the more general-purpose types 
the Cossor 1049 double-beam oscillo- 
scope now has a 4-in flat-faced tube 
operating at 2kV. The time base 


gives sweeps of 150usec to 1.5sec and 
can be used repetitive, triggered or 


single stroke. The Mullard wide- 
band oscilloscope can be used with 
a triggered sweep and can resolve 
pulses of 2musec duration. 


MISCELLANEOUS TEST 
EQUIPMENT 
SMALL but useful piece of test 
gear included in the current 

range of sets made by Marconi 
Instruments is a wide-range absorp- 
tion wavemeter. With eight plug-in 
coils it covers 100 kc/s to 100 Mc/s. 
The dial is directly calibrated 
in frequency. It embodies a 0-50 uA 
meter and a germanium crystal. 

There are quite a number of new 
single and multi-range test meters 
available this year. Avo have a new 
Model 8 Avometer providing some 
50 ranges and a sensitivity of 
20k2/V on d.c. and 1k22/V on a.c. 
A useful feature is the inclusion of 
a press switch which reverses the 
connection to the movement to 
facilitate measurements without 
changing over the test leads, where 
changes of polarity may be involved. 

Taylor Electrical have a new 


universal meter, the Model 88A, for 
a.c. and d.c. volts up to 5 kV, current 
up to 10A and with facilities for 
capacitance, inductance and _ re- 
sistance measurements. It oe 
a buzzer for continuity testing. e 
sensitivity is 20k2/V on d.c. and 

Q/V on a.c. 

There is a 0O-7.5kV_ voltmeter 
among the Sangamo Weston range 
of meters; also a new electronic 
r.m.s. voltmeter reading up to 750 V, 
the lowest scale being 0-1.5V. The 
input resistance is 1 M® and it has 
first-grade accuracy up to 10kc/s. 
A large 6-in scale is employed. The 
final indicator is a thermo-couple 
and a 10-mA moving-coil meter, so 
despite its high sensitivity it is by 
no means a delicate instrument. 

A high-frequency bridge for im- 
pedance measurements over the 
range 20-100Mc/s has been de- 
veloped by the General Electric 
Company. It makes use of a con- 
tinuously variable ratio arm taking 
the form of a semi-circular copper 
rod inductor of high stability with 
a sliding contact. It is intended 
primarily for measurements on 
aerials and feeder systems. 


1) Marconi 
frequency e.h.t. 
3) Sangamo Weston 7.5 kV voltmeter. 


4) New Model 8 Avometer. 
a impedance bridge made by G.E. = 


generator suitable for c.r.t. 


5) High 


6) Nagard oscillometer. 


Instruments Q-scan television alignment 
supplies, 


oscilloscope. (2) Radio- 
by Brandenburg Designs. 
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Frequency 


Modulation 


1—Simple Introduction 


By “CATHODE RAY” 


LTHOUGH I wrote under the same title not 
so very long ago (September 1948) some readers 
may have been too young then, or did not 

consider f.m. had become a “ live issue,” or perhaps 
were frightened or baffled by my vector diagrams. 
And those who did read it have probably forgotten 
all about it by now and would be glad of a recap., 
seeing that f.m. broadcasting is so much in the lime- 
light these days. This first article is intended to 
be a really simple outline. Anybody who wants to 
pursue the subject further can do so next month 
(and probably the month after that). 

If you had a radio transmitter and amused yourself 
by turning the h.t. voltage rapidly up and down, as 
in Fig. 1 (a), you would vary the amplitude of the 
radiated waves in time with your movements. The 
resulting r.f. waveform would be something like 
Fig. 1 (b). You would be causing amplitude modula- 
tion, though the modulation frequency would admitted- 
ly be rather lower than usual. If for a change you 
tried the same trick on the oscillator tuning knob, 
twiddling it to and fro in the Fig. 1 (a) manner, you 
would cause frequency modulation, and the r.f. wave- 
form would look like Fig. 1 (c). Instead of the ampli- 
tude varying and carrier-wave frequency remaining 
constant it would be the other way about. In practice, 
of course, the variations (of amplitude or frequency) 
are caused by the audio-frequency or other signal 
voltages. With a little speeding up of the time scale, 
Fig. 1 (a) can be taken as representing these. At 
the receiving end the carrier-wave variations are 
translated back into a copy of the original a.f. The 
only essential difference in the f.m. receiver is that it 
must respond to frequency variations, preferably with 
as little distortion as possible. Any ordinary a.m. 
receiver can receive f.m. after a fashion if it is tuned 
so that the carrier frequency comes on the slope of 
the resonance curve instead of at its peak (Fig. 2). 
The increases and decreases in carrier frequency then 
cause increases and decreases in detector output 
voltage. To obtain the benefits that f.m. has to offer, 
however, other changes in design are necessary. 

What are these benefits ? They can be stated very 
briefly: better signal-to-noise ratio. 

So far everything is perfectly clear and simple. It 
is when one asks how much benefit f.m. gives that 
complications begin. The variety of statements 
—all more or less true—that are used in answer to 
this question can only be compared with what one 
gets during a General Election. Some enthusiasts 
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Fig.1. Varying the h.t. voltage of a transmitter up and 
down as shown at (a) makes the r.f. amplitude vary in 
the same way (b), and is a simple example of amplitude 
modulation. Manipulating the frequency control in 
the same way produces frequency modulation (c). 


Fig. 2. An ordinary a.m. receiver can be used to re- 
ceive f.m. (though not very satisfactorily) by mistuning 
it so that the unmodulated carrier-wave frequency 
comes on the slope of the receiver’s resonance curve, 
at either of the dotted positions. The variations in 
carrier frequency due to modulation then cause rough- 
ly corresponding variations in detector output voltage 


DETECTOR OUTPUT VOLTAGE 


FREQUENCY OF INCOMING CARRIER WAVE 


have claimed that f.m. is about 1,000 times better 
than a.m. ; on the other hand it has been said that f.m. 
is no better, if even as good. The reason for such 
apparent contradiction is that it all depends on how 
the comparisons are carried out. To make any sense 
of claims for or against f.m. it is necessary to have 
a reasonably clear picture of its theory. 

Let us start with an unmodulated carrier wave. 
Its frequency (which of course is r.f.) can be denoted 
by f.. Then there is the modulation frequency, 
which for the sake of example we shall assume to be 
a.f. (it might of course be v.f.), to be denoted by 
fm It now the carrier is amplitude-modulated, the 
well-known result is that side frequencies are formed, 
Fet+fm and f,—fm. The total bandwidth is therefore 
2fm. Since the carrier is usually modulated at 
frequencies all over the a.f. band, there are continuous 
groups of side frequencies called sidebands. The 
loudness of the programme is represented by the 
depth of modulation—the amount by which the 
amplitude of the carrier wave is varied compared 
with its unmodulated amplitude (Fig. 3). When the 
variation equals the unmodulated amplitude, so 
that the carrier fluctuates between twice its unmod- 
ulated amplitude and zero, the depth of modulation 
is 100%; and since the amplitude cannot be made 
less than zero that is the limit. 

The obvious way of adapting Fig. 3 to illustrate 
depth of frequency modulation would be to write 
** frequency ” instead of “‘ amplitude.” Then 100% 
modulation would mean that the carrier wave frequency 
was varying from zero to double, which would be 
more than a trifle inconvenient. It would of course 
be quite absurd. On this -scale-of reckoning, the 
depth of frequency modulation is always very small. 
The term actually used is frequency swing, which is 
the amount modulation causes the carrier frequency 
f. to vary above and below its normal. For example, 
a frequency swing of +-10 kc/s would cause a 100- 
Mc/s carrier wave to wobble between 99.99 and 
100.01 Mc/s. The greater the frequency swing the 
louder the programme. The practical limit is not 
fixed by any natural boundary, as in a.m., but by the 
bandwidth that the transmitter is allowed to occupy, 
which is a matter of decision. This maximum allow- 
able frequency swing, is, according to a British Stan- 
dards definition, frequency deviation. But the term 
is often used to mean frequency swing. Personally 
I think this is a pity, because the distinction is a useful 
one, and I am going to stick to the standard terms, 
abbreviating them by f/f, and f, respectively. 


The Inventor’s Dream 


How is the deviation, or maximum allowable swing, 
decided ? Reducing it reduces the a.f. voltage output 
obtainable from the detector, but that can be made 


up (within reason) by a.f. amplification. Nowadays, 
when every kilocycle of bandwidth is precious, it 
would seem an excellent idea to make it as little as 
possible. Every now and again a would-be inventor 
hits on the perfectly marvellous scheme of making 
it much less than the highest modulation frequency, 
so abolishing at one stroke the difficulty with a.m. 
that the bandwidth occupied is twice f,. If f, 
were made, say, 1 kc/s, the frequency of the carrier- 
wave would be varied between limits only 2kc/s 
apart and yet we could receive audio frequencies up 
to 15kc/s if we liked, and at the same time pack two 
or three times as many stations into the medium 
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waveband! Unfortunately this is only a dream, as 
was proved as long ago as 1922 (though that didn’t 
stop all the dreamers by any means). It is by no 
means easy to see why it doesn’t work, so at this stage 
it must be just accepted as a fact that the bandwidth 
with f.m. is greater than either 2/,, or 2f4. 

We shall see later how the choice of f, affects the 
working of the system. It is generally considered 
in relation to f,,. In fact there is a special name for 
the ratio of f, to the highest /,,—deviation ratio. 
This is sometimes confused with the ratio of f, to 
any f,, being considered, which is called the modulation 
index and usually denoted by M. 


Important Distinctions 


To make the meanings of these terms clearer let 
us take an example—an f.m. broadcasting station in 
which audio frequencies are included up to 10kc/s. 
In some f.m. stations the deviation f, is made less than 
the highest f,,, but in broadcasting (for reasons I shall 
explain later) it is generally several times greater. 
The number of times greater is the deviation ratio, 
so if in this case we decided to make f, 50kc/s the 
deviation ratio would be 5. But the bandwidth occu- 
pied by the transmitter at any particular moment 
depends not on the highest f,, that could exist or on 
the greatest frequency variation or swing (f,) that 
would be allowed, but on the actual f,, and f,. The 
ratio of these two, f,/f,, is the modulation index. 
If a note of 2kc/s were being broadcast at half the 
maximum modulation depth (25kc/s), M would 
be 25/2 12}. The thing to remember is that devia- 
tion ratio is part of the specification of an f.m. trans- 
mitter, like its power and its carrier frequency, but 
modulation index refers to what the transmitter is 
actually doing at the moment. Except when broad- 
casting a tuning note (or nothing at all) M is continually 
varying. 

Since practically the whole point of using f.m. 
is to obtain quieter reception, another important 
matter to be clear about is the nature of the noises to 
be overcome. There are two main kinds. One is 
the continuous hissing or rushing sound that is always 
heard when a large amount of amplification is in use. 
It is due to random movements of electrons in circuits 
and valves, which can only be stopped altogether by 
reducing their temperature to — 273°C, and nobody 
has ever quite managed that, even at enormous 
expense. The amount of this kind of noise can be 
calculated fairly exactly. It depends on the tempera- 
ture, but the difference between winter and summer is 
too smallto beimportant. It depends on the resistance 
of the circuit, or anode current and type of valve. And 
the noise power is distributed uniformly over all fre- 
quencies, so the noise one gets is proportional to the 
frequency bandwidth accepted by the receiver or 
amplifier. Since it can’t be stopped, the usual method 
is to have so much signal power that one doesn’t 
need to use enough amplification to hear the noise. 
It is shouted down. Random noise gives no trouble 
when listening to a 100-kW station within 20 or 
30 miles on a good aerial. It is when listening to a 
weak or distant transmitter on a poor aerial (such 
as a portable) that it becomes a nuisance. This is 
where f.m. gives an advantage over a.m. Oddly enough 
(seeing that this noise is proportional to bandwidth) the 
advantage increases with the bandwidth of the system, 
and as spare bandwidth is now non-existent on the 
medium frequencies it is necessary for f.m. stations to 
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work at very high frequencies. Released from the 
pressure of the medium waves, where top and perhaps 
even middle audio frequencies have to be drastically 
cut to avoid interference, the quality of reproduction 
can be much improved. F.m. enthusiasts in the past 
have sometimes claimed credit for this, but of course 
it is really due to v.h.f. and is obtainable equally 
with a.m. 

The other kind of noise includes everything else— 
chiefly atmospherics and “ man-made” electrical 
noises. These are more or less unpredictable, depend- 
ing on circumstances and conditions. But nearly 
all of them become less and less troublesome as the 
reception frequency is raised, so that at the 100Mc/s 
or thereabouts used for f.m. almost the only kind to 
worry about is motor-car ignition noise. And that 
really is a worry. It takes the form of sharp pulses 
at each spark in the engine, so is commonly referred 
to as impulsive noise. Random noise is a continuous 
background, generally well below the programme 
level (or it wouldn’t be worth listening to) ; impulsive 
noise is not continuous, but when heard its pulses 
have peaks generally far greater in amplitude than the 
programme signal level. So a valuable improvement 
can be gained by cutting the peaks down to the 
signal level. 

It is more obvious how this can be done with f.m. 
than with a.m., because the signal amplitude with 
f.m. is constant (Fig. 1(c)), and it doesn’t matter even 
if the signal peaks are trimmed off. So it is perfectly 
simple to use a limiter in front of the detector to do 
so and thereby remove the worst of the noise pulses. 
But one must not imagine, as so many have done, 
that because of this an f.m. receiver cuts out impulsive 
noise completely. As we shall see later, the pulses 
frequency-modulate the signal and get in that way. 
Nevertheless f.m. does help a lot. But here again many 
persons have allowed their f.m. enthusiasm to run 
away with their judgment. Although it is not so 
obvious how pulse limiting can be applied to a.m. 
(Fig. 1(b)) so as to be effective, and yet to avoid the 
severe distortion that would result from clipping the 
signal peaks, it can be done. But because even a 
high-fidelity a.m. receiver can be tuned fairly sharply 
on the v.h.f. waves, people made the mistake of com- 
paring a + 15kc/s band a.m. receiver with a + 100kc/s 
f.m. receiver. Whereas a wideband set preserves the 
sharp brevity of the noise pulse, so that most of its 
power is above audible frequency, and it is soon over, 
the more highly selective a.m. tuner draws it out into 
a much broader shape, so that it passes through into 
the a.m. part of the receiver. When a fair comparison 
is made, using an equally wide band in both sets and 
the best available noise-limiting technique, there is 
remarkably little difference between f.m. and a.m. 
An important point with f.m. is that freedom from 
impulsive noise depends much more on accurate 
receiver tuning than with a.m. 


Transmitter Power 


The question of freedom from noise is bound up 
with the transmitter power. As we have noted, 
noise can always be thrust farther into the background 
by using more power. That generally means a larger 
transmitter. But one of the advantages of f.m., con- 
tributing to better signal/noise ratio, is that 
considerably more power can be radiated without 
enlarging the transmitter. The limiting factor is 
the highest peak that has to be handled, and with 
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a.m., as you can see from Fig. 3, this is twice the 
unmodulated or average amplitude. If it were changed 
over to f.m., the peak amplitude could be maintained 
all the time (compare Fig. 1(c)), so its average current 
or voltage would be doubled. The power is equal to 
current voltage, so would be four times as great. 
Other things being equal, then, an f.m. transmitter 
delivers a stronger signal than a.m. Alternatively, 
to deliver the same strength of signal with a.m. 
necessitates a larger and more expensive transmitter. 
In broadcasting, however, the cost of the transmitter 
is much less important than the cost of the receiver. 
Taking the system as a whole, it is no economy to save 
£20,000 on the transmitter if it is thereby necessary 
to spend an average of 5s. more on each of 100,000 
receivers served by it; the result is a net loss of 
£5,000. It remains to be seen how the relative cost 
of a.m. and f.m. receivers works out. One would 
expect f.m. to be more, but of course it is difficult 
to make an exact comparison because the perform- 
ance cannot be exactly the same in every respect, 
so the verdict depends a good deal on who makes it. 
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Fig. 3. Explanation of modulation depth in a.m. 


Fig. 4. Showing how the strength of a signal required 
to cause just-audible interference varies with the 
frequency relative to that of a signal tuned-in. A.m. 
interference with an a.m. receiver is worse than f.m. 
interference with an f.m. receiver when the frequency 
difference is audible, but over 100 kc/s the position 
is reversed. 
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How about interference between stations—that 
great curse of medium-frequency broadcasting ? 
Moving to the v.h.f. band leaves behind the great 
hurly burly, but if everybody does that won’t the v.h.f. 
band in turn become the congested one, like some of 
the by-pass roads we have known? Well, in the first 
place there is considerably more room. The apparently 
narrow band between 3.00 and 3.05 metres alone, for 
example, is wider in frequency than the whole medium- 
wave band and long-wave band together. Not only 
so, but whereas the ionosphere reflections from a 
powerful medium-wave transmitter can cause inter- 
ference far beyond its service area, v.h.f. waves are 
not reflected, so the same frequency can be used by 
another station only one or two hundred miles away. 
The use of f.m. helps here, because one of its peculiari- 
ties (called the “‘ capture effect ’’) is that if two stations 
are being received on the same frequency one of them 
has only to be two or three times stronger than the 
other to make it quite inaudible. In areas where both 
come in at nearly equal strength, neither can be heard 
properly. 

Owing to the much greater width of the v.h.f. band, 
and the ability to use the same frequency channels 
over and over again at different places, each trans- 


MAGNETIC DICT 


N interesting dictation machine, making use of 

rectangular sheets of coated magnetic recording 
paper, has recently become available in this country. 
It is known as the “ Dictorel,” and is made by the 
Belgian firm of A.C.E.C., whose London office is at 
56, Victoria Street, S.W.1. 

The leading edge of the recording paper is rein- 
forced and provided at each end with a. metal tag 
which engages with recessed hooks on the recording 
drum. These ensure accurate location of the paper, 
which is longer than the circumference of the drum 
and overlaps the leading edge. The recording head, 
which is driven parallel to the axis of the drum by a 
lead screw, makes a helical magnetic track 1mm wide 
with a pitch of 1.27mm; the recording speed is 8cm/ 
sec. 


“ Dictorel Type 402 magnetic recorder. 


mitter is allowed about 200kc/s instead of the miser- 
able 9kc/s in the medium and long bands. If this sounds 
as if there is not much need for selectivity, you must 
remember that what counts is the ratio to the carrier 
wave frequency. A band of 200kc/s centred on 100Mc/s 
is only 0.2% of the carrier frequency, compared with 
0.9% for 9kc/s on 1Mc/s. That being so, one has to 
consider the possibility of interference from a trans- 
mitter on another frequency—especially ‘‘ adjacent- 
channel ” interference. In this respect the advantage 
seems to be with a.m. Fig. 4* shows the results of a 
comparison between the two methods of modulation, 
when care had been taken to keep everything else the 
same. The “a.m.” curve shows that when an 
interfering signal is within a few kc/s of the wanted one 
it can just be heard even when it is far weaker (about 
40 db). An f.m. station has to be about 25 db stronger 
to produce the same interference. At about 100 kc/s 
off-tune there is no difference. But at 200 or more 
kc/s, a.m. interferes less, by about 10 db. 

Next month I propose to go into the curious 
affair of f.m. sidebands, and why and how f.m. 
receivers can give quieter reception. 


*M. G. Nicholson, Wireless Engineer; July 1947, p. 198. 


ATION MACHINE 


The paper is held continuously against the drum by 
three fixed external spring strips, which are felted and 
provide sufficient friction to keep the paper in register 
against the retaining hooks. No click can be heard 
as the trailing edge of the paper passes the sound 
head, and it was demonstrated that if the sheet is re- 
moved and replaced exact re-registration of the tracks 
at the overlap is automatically achieved. 

Each sheet gives 12 minutes recording time, and 
the machine is fitted with a built-in loudspeaker and 
the usual remote control facilities for starting and 
stopping. A back-stepping control moves the sound 
head back one turn of the spiral trace, equivalent to 
4 seconds, for each movement of the foot pedal or 
press button. For long repeats the head can be moved 
back quickly by hand. 

Four valves are used in the equipment and the 
frequency of the erase and bias current is 30 kc/s. 
About 1 watt output is available for the loudspeaker, 
and the quality of reproduction on speech is very 
good. Power consumption is approximately 45 VA at 
110, 130 or 220 V, 50-60 c/s. The dimensions are 
about 153in x 134in x 6in high, and the price is £85, 
with accessories for dictation, or £82 with equipment 
for transcription. Spare recording sheets cost £2 3s 
for 10, or £3 18s for 20. 


BOOK RECEIVED 


Applied Electricity. By Edward Hughes, D.Sc.(Eng.), 

, M.I.E.E. Student's book covering the syllabus 

» Ordinary National Certificate in Electrical En- 
gineering and other examinations of a similar standard. 
Pp. 394+ xxvili; 269. Longmans, Green & Co., 


nan., 6.2 4 Street, London, W.1. Price 
10s 6d 


Figs 


Clifford 
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HIGH 
QUALITY 
REPRODUCTION 


“FIFTY and THIRTY WATT” CINEMA AMPLIFIERS 
as illustrated for single or double P.E.C. input with 
separate adjustable bias. Full range of tone controls to 
suit all needs with built-in Exciter Supply if required. 

PRICES range from 344 gns. to 424 gns. 


TYPE C.P. 20A AMPLIFIER 

For AC Mains and 12 volt working giving 15 watts output, 
has switch change-over from AC to DC and “Stand-by” 
positions. Consumes only 54 amperes from 12 volt battery. 
Fitted with mu-metal shielded microphone transformer for 
15 ohm microphone, provision for crystal or moving iron 
pick-up with tone control for bass and top. Outputs for 
7.5 and 15 ohms. Complete in steel case with valves. 


PRICE £28 .0.0. 
FOUR-WAY ELECTRONIC MIXER 


This unit has 4 built-in balanced and screened microphone 
transformers, normally of 50-30 ohms impedance. It has 
5 valves and selenium rectifier supplied by its own built- 
in screened power pack consumption 20 watts. Suitable 
for recording and dubbing, or large P.A. Installations 
since it will drive up to six of our 50 watts amplifiers 
whose base dimensions it matches. The standard model has an output impedance of 
20,000 ohms or less and any impedance can be supplied to order. PRICE £24.0.0. 


OTHER MODELS IN OUR RANGE OF AMPLIFIERS 
“SUPER-FIFTY WATT” PRICE 364 gns. 
“THIRTY WATT” » 30% gns. 
“10-15 WATT RECORD REPRODUCER” , 254 gms. 


These are fitted in well ventilated steel cases with 
recessed controls, as_ illustrated. 


Full details upon request. 
EXPORT ENQUIRIES INVITED. 


VORTEXION LIMITED, 257-261 THE BROADWAY, WIMBLEDON, LONDON, S.W.19 
Telephones: LIB 2814 and 6242-3 Telegrams : “ Vortexion, Wimble, London.” 
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HR 9l RECEIVER 


A pre-tuned or continuously variable double super- 
heterodyne International Class Telegraph Receiver, 
range 3-27.5 Mc/s. 


immediate selection of one of three channels. 


Double Diversity reception with electronic path 
selection. 


Provision for High Speed C.W. On/Off or F.S.K. 
reception. 


Self-contained for 200-250V. 50-60 c/s A.C. 
Supply. 


® Automatic frequency control. 


MARCONI commMuUNICATION SYSTEMS 


SURVEYED - PLANNED - INSTALLED - MAINTAINED 


MARCONI'’S WIRELESS TELEGRAPH COMPANY LTO., MARCONI HOUSE - CHELMSFORD ESScX 


Sound Sales 


PRODUCTS 
CHOSEN BY THE COMMITTEE FOR EXHIBITION AT THE 


—festival— 


A FESTIVAL OF MUSIC AWAITS YOU 


VIA THE NEW 


Cone Colour Unit 


At our London Office and Showrooms: 


LLOYDS BANK CHAMBERS, 125, OXFORD ST. 


GERRARD 8782 


The 1,000-Line Will 0 the Wisp 


Lines 


By RALPH W. 


NE meets not a few people who are firmly 
convinced not only that television with scanning 
of the 1,000-line order will be with us quite 

soon, but also that its coming will bring about an 
almost revolutionary improvement in the images 
provided by the domestic receiver. Some hold these 
views so strongly that they do not think it worth 
while to install 405-line sets in their homes: “ Why 
buy what will soon become a museum piece when we 
are on the verge of such vast advances in technique ? ” 
To those who ask me when the advent of 1,000-line 
television is to be expected in the home my reply is 
one which will not, I am sure, go unchallenged by 
readers of Wireless World. It consists of just the 
one word : Never. 

By that I do not mean that definition of the kind 
theoretically obtainable by the use of such a system 
will never be achieved in television broadcasting and 
reception. It certainly will be achieved some day— 
but probably not by the scanning methods which we 
now use, because we know of nothing better. Again, 
I do not contend that television systems with 1,000 
scans to the image will never be developed. It is 
possible that they will, for use in theatres and cinemas. 
An 819-line service is, in fact, already in being in 
France. The crux of the matter is whether these 
so-called high-definition systems have anything to 
offer to the viewer in his own home; for the future 
of television is far more closely bound up with the 
home than with the hall or the theatre. Like sound 
broadcasting, it makes its strongest and widest appeal 
by virtue of its ability to provide entertainment in 
one’s own house. Would 1,000-line television, if it 
came, improve domestic reception as dramatically and 
as radically as it would improve that in theatre or hall ? 
That is an important question. It is one to which 
I have given a great deal of thought, besides spoiling 
much paper with calculations, the results of which 
may be of use to those who want a ready means of 
comparing the possibilities of existing or proposed 
television systems. The rather shattering conclusion 
which emerges is that 1,000-line television has nothing 
whatever to offer to the ordinary viewer! The term 
** 1,000-line,” by the way, is used in a general sense 
and to save the trouble of writing repeatedly “ of the 
order of 1,000 lines’; the total of the scanning lines 
used in any interlacing system must, of course, be an 
odd number. Another point in favour of using the 
round figure 1,000 is that it simplifies calculations, 
without materially affecting the accuracy of the 
results obtained. 

In any system of television one of the most impor- 
tant considerations is frequency : the range of modula- 
tion frequencies required and the carrier frequency. 
As the reader knows, the carrier frequency is largely 
determined by the width of the channel needed by a 
transmission: the greater the modulation bandwidth, 
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Bandwidth : 


Ghosts 


HALLOWS M.A. (Cantab), M.I.E.E. 


the higher is the carrier frequency called for, if the 
transmission is to give and to receive sufficient elbow 
room. 

The equation for the minimum range of modulation 
frequencies for balanced definition given in a previous 
issue of Wireless World* may be conveniently 
rearranged in the form : 


rae cad 10- Mc/s adn tea 


where f nin = Saibiate modulation bandwidth to pro- 
vide balanced definition 
aspect ratio 
ratio of whole line to active portion 
= ratio of active lines to total scanning lines 
number of images per second 
number of scanning lines. 

Now in Busens, as well as in all countries in other 
parts of the world in which the periodicity of a.c. 
mains supplies is 50 c/s, m is a constant, its value 
being 25. All systems now use the 4: 3 aspect ratio ; 
hence a also is a constant with a value of 1.33. The 
remaining factors r and p differ so little from system 
to system that they, too, may be regarded as constants, 
at all events for something a good deal better than 
round-figure working. The values here are 1.2 and 
0.93 respectively. Hence we have for transmissions 
with 25 images per second : 


1.33 x 1.2 x 0.93 x 25 
= : os ORS 


2 
This gives the delightfully simple expression 
Fmin = 18.55L* x 10° Mc/s Sp (2) 
The minimum modulation range for 1,000 lines leaps 
to the eye! Since 10-* and 10° cancel out it is 
18.55 Mc/s. 


Carrier Frequencies 


The total modulation range for the vision channel 
of a transmission is not twice the modulation band- 
width in modern systems, for one sideband is partially 
suppressed. For reasons outside the scope of this 
article complete suppression of this sideband is 
impracticable ; but under working conditions about 
75 per cent of one sideband can be fairly sharply 
cut off. 

This means that the vision bandwidth of a balanced 
1,000-line transmission is approximately 18.55 + 4.64 
= 23.19 Mc/s. We may take the whole wicth of the 
sound-plus-vision channel required, including the 
necessary gap between it and the channel next above 
it, as not less than 26 Mc/s, which is getting on for 
3,000 times that needed by a sound broadcasting 
transmission and over six times that called for by a 
405-line television transmission. Only one balanced 


*Television “ Goodness Factor,’ Wireless World, March 1949. 
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1,000-line transmission could, in fact, be made on the 
entire 41-68 Mc/s range of frequencies now allotted 
to the B.B.C. for television. 

For 1,000-line television, then, carrier frequencies 
very much higher than those now in use would be 
essential ; frequencies probably of the order of 300- 
400 Mc/s. And once we get up into carrier frequencies 
of hundreds of megacycles per second and wave- 
lengths measured in decimeters we begin to encounter 
problems in reception of new kinds. 

The shorter the length of an electromagnetic wave, 
the more closely does its behaviour resemble that of 
light waves. Radio waves, for instance, are increas- 
ingly prone to reflection and to scattering as their 
length is reduced. It was precisely for that reason that 
shorter and shorter waves were used as radar developed, 
for the scattering of electromagnetic impulses by the 
“target” and their return as echoes are the basis of 
radar. But even in radar the shortening process cannot 
in the light of present knowledge be continued usefully 
beyond a certain point; otherwise scattering is caused 
not only by the wanted target, but by such a variety 
of unwanted targets—clouds, rough seas and so on— 
that clutter blinds the receiver. 

Scattering, reflections and echoes can and do pro- 
duce interference with television reception on 40-70 
Mc/s. Far worse trouble is to be anticipated with 
carrier frequencies of 300-400 Mc/s. If the idea of 
wavelengths of one meter or less has conjured up 
visions of neat little dipoles, or H- or inverted V- or 
X-aerials in his mind, the reader must prepare for a 
disillusionment : it seems certain that elaborate, highly 
directional arrays would be needed if ghost images 
were to be avoided. 


Reflections 


Let us see how it works out. With a 1,000-line 
transmission the duration of a complete scanning line is 
10®/(10® « 25) = 40 usec. That of the visible portion 
of the line is 40 = 0.84 33.6 usec. Witha 20 x 15in 
image (it would hardly be worth while to have any- 
thing smaller for 1,000-line reception) the speed of the 
spot over the screen is 33.6/20, or 1.68 usec per inch. 
Hence a ghost displaced by 1/10th inch is produced by 
a reflected signal reaching the receiving aerial with a 
delay of 0.168 usec. How much longer than the direct 
path from transmitter to receiver must the path of a 
reflected signal be to produce such a ghost? The 
velocity of e.m. waves through air is 1,000 yards per 
3.05 psec. The distance travelled in 0.168 psec is thus 
10° 0.168 /3.05 approx. 55 yards: a reflection 
following a path 55 yards longer than the direct path 
produces a ghost dispiaced by 1/10th inch. Unless the 
image is viewed at a distance of nearly 29 feet (which 
would completely annul the beneficial effects of its 
higher definition) the displacement of such a ghost 
image subtends more than one minute of angle and is 
therefore within the resolving powers of ordinary eyes. 
In other words, at normal viewing distance one such 
ghost would destroy the horizontal definition. 

One does not need to do much thinking in order to 
realize (1) that at comfoitable viewing distances a 
ghost with a much smaller displacement would spoil 
the image ; (2) that if the receiver is only, say, 10 miles 
from the transmitter a reflection from something very 
close to the direct path of 17,600 yards will give rise 
to a secondary signal with a path-difference sufficient to 
produce a ghost ; (3) that in any kind of built-up area 
not one but many ghosts are to be expected, due to 
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reflections from a variety of sources, including other 
television aerials ; (4) that since the angles between the 
unwanted echo paths and that of the wanted direct 
signal may be very small indeed the directivity of the 
aerial serving the individual home would have to be of 
a kind difficult to achieve even with the most complex 
of arrays—particularly in view of the wide >ass-band 
required. 

So far as one can see, the only means of ensuring 
“clean” reception in any house, save that remote 
from other buildings, hills, pylons and tall trees, and 
itself destitute of all chimney stacks except the one 
carrying the television receiving aerial, would be to 
receive the transmissions at a master station, equipped 
with a complex aerial array and erected on a carefully 
chosen site, and to “ pipe ” them to the homes of 
subscribers. 

But over what can they be piped ? And what kind 
of subscription in terms of £ s. d. would be called for 
from the householder ? To design and install trans- 
mission lines able to deal faithfully with bandwidths 
of the order of 26 Mc/s would be a formidable and a 
costly business, particularly because they would have, 
as a rule, to be of considerable length, since the site 
chosen on account of its freedom from sources of 
echoes for the master receiving station might be 
expected to be at some distance from any built-up 
area. One cannot make any exact estimate of the 


subscription which the “‘ pipee ” would have to pay ; 
but it would undoubtedly be something rather heavy. 

Suppose that all these problems had been solved, 
that we could transmit and receive 1,000-line images 
faithfully, that it had become possible to manufacture 
suitable big-screen television sets at prices within the 
reach of the ordinary man: 


should we then be so 
much better off as many imagine ? 

Let us see what a balanced 1,000-line image has to 
offer. The number of modulation cycles per whole 
line is f moq/nL and that of the cycles per visible portion 
of line is fnou/mrL, where f moa is the modulating fre- 
quency in cycles per second. Taking m and r as con- 
stants as before, we have: modulation cycles per 
visible portion of line = fm «/30L. Each whole cycle 
of modulation corresponds to two picture elements. 
Hence the number of picture elements per visible 
line is f mog/151. and the number of picture elements 
per inch is f»,./15sL, where s is the width of the image 
in inches. Calling the width, or horizontal diameter, 
of the picture element x, we have 


(3) 


From (3) we can find the minimum distance at which 
an image of a given number of lines can be viewed 
satisfactorily on a screen of given width. Notice that 
these calculations apply to any transmission, whether 
it is balanced, with fou = fminy OF unbalanced, with 
Fmine In the latter case x>y, the height 
of the picture element, and therefore subtends a 
greater angle at the eye. The discrimination of normal 
good eyesight is accepted as being about one minute 
of angle. Since cctan 1’ 3438, the minimum viewing 
distance d is 3438x, or 
15sL x 3438. 
d= —————- in. 

Sass 
Using the tangent of 1’ (which is 0.00029), we can 
simplify the expression to the form : 

15sL 


d = Frmoa (Mc/s) > ry) in ee e< ee (4) 
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For a given viewing distance in inches the maximum 
screen width in inches is : 
F moa (Mc/s) « 290d, 

r aae EL in mE (5) 

The smaller living rooms towards which we tend 
to-day do not usually allow the viewing distance to 
be much greater than 8-9 feet ; let us call it 100 inches 
to simplify calculation. 

From (5) we find that at 100 inches the maximum 
screen width for a 1,000-line image is 29.2 inches— 
say a 30 =< 22}inch image—which would probably 
be overlarge for comfortable viewing at such close 
quarters and would seem to point to a televisor, 
no doubt of the projection type, which might be a 
piece of furniture of rather unwieldy size. Alterna- 
tively, (4) shows that a 24 x 18 image built up by 
1,000 scanning lines could be viewed, if one wished to 
do so, at approximately 54 feet. 

If prospects for 1,000-line television are so barren, 
what of the 625-line standard, to which all Europe 
save this country and France, is now apparently 
committed ? The word “ save ” is used advisedly, for 
the projected 625-line systems are shown by cold, 
hard figures to be but poor pale travesties of television 
as it could and should be. From (2) above f,,;, for 
a 625-line transmission is: 18.55 = 625? « 10°* Mc/s, 
or approximately 7.25 Mc/s. The accepted standard 
modulation bandwidth is 4 Mc/s; hence the “ good- 
ness-factor,” fmoa/fminy for such services is 4/7.25 = 


0.55 — little more than half what it should be. And 
even that is likely to prove an ideal rather than a reality ; 
for, as readers know from experience, a pretty good 
receiver is needed to do justice to the 3-Mc/s portions 
of the B.B.C.’s faithfully transmitted test patterns 
. . . I will not labour the point. 

The more one thinks over the subject, and the more 
paper one spoils with calculations, the stronger 
becomes one’s conviction that, so long as scanning 
of the present type remains the sole practicable tele- 
vision method, progress is not to be made by increasing 
the number of lines. Research should be concerned, 
rather, with making the best use of the ranges of 
modulation frequencies which can produce in trans- 
mitter and moderately priced receiver a goodness- 
factor having the closest possible approach to unity. 
And that, in the light of present knowledge and techni- 
cal achievement, leads inescapably to a s i 
system, where 50-c/s mains supplies are involved, of 
the order of 400 lines. If we and the French could 
split our differences by adopting a common standard 
of (on our part) 405 -+ 16 = 421 lines and (on their 
part) 441—20 = 421 lines—an alteration which most 
existing receivers in both countries could take in their 
stride since it involves no more than line-hold adjust- 
ment—we might even yet show the rest of Europe that 
television progress in the immediate future is, and must 
be, closely linked with the adoption of a faithfully 
transmitted and faithfully received modulation band- 
width of the order of 3 Mc/s. 


Radio on the Airways 


Types of Navigational Aids 


INCE the inauguration of regular air traffic to 

and from this country there has always been a 

tendency for aircraft to follow fairly well-defined 
paths in the air. Navigation in fine weather offers no 
difficulties, but in conditions of poor visibility assist- 
ance from the ground in some shape or form has 
always been a pressing need. Radio has served this 
purpose, in one way or another, reasonably well, but 
with the ever-increasing density of air traffic it be- 
came apparent that some way would have to be found 
of controlling the flow of traffic to and from the main 
airports, and that the control would have to become 
effective, when conditions required, quite a con- 
siderable distance away from these termini. 

Thus there came into being a scheme which in- 
volved the laying down of a number of main trunk 
air routes, or airways as they are known, and equip- 
ping them with various radio. aids to navigation so 
that pilots of aircraft, carrying only the barest mini- 
mum of radio apparatus, can safely negotiate the air 
lanes under all, or at least most, weather conditions. 

These airways have, for identification purposes, 
been given the names of Red 1, Red 2, Amber 1, 2 
and 3, Green, Blue, and so on, according to the direc- 
tion they follow. As the map in Fig. 1 on the follow- 
ing page shows, they give direct access to most parts 
of the Continent, the Americas, and, so far as 
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Used on the Main Airlines 


possible, avoid the main centres of population. 
Radar also fits into the general picture, but its 
present use is limited to the immediate vicinity of 
the major airports. But here we are concerned only 
with the actual radio aids to navigation which the 
pilot in the aircraft (or his navigator) use to guide 
them into, and along, the airways. The principal 
equipments installed for this purpose are medium 
frequency omni-directional beacons, radio ranges, 
v.h.f. fam markers and “Z” markers. V.H.F. radio 
telephony also plays an important part in the scheme. 
he m.f. omni-directional beacons, which operate 

in the 200- to 400-kc/s frequency band, are used as 
markers for the entrance to the airways; Strumble, 
Nutts Corner (Belfast), New Galloway, Ottringham 
and others located on or near the coast, to mention a 
few only, exemplify this application. These beacons 
radiate a vone-modulated signal which is periodically 
interrupted to give the identification letters of the 
station in morse characters. These beacons can often 
be heard at considerable distances, although for 
operational purposes they are rated as 10-, 25-, 50-, 
or 100-mile beacons, these being the service ranges 
as a radii from the stations for a signal strength of 
60 mV + 10 mV per metre at the service boundaries. 
As the map shows the omni-directional beacon is 
used also to mark the course of the airways, but this 
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function is more ettectively performed by the radio _ the ordinary communications receiver being all that is 
range. It provides a well-defined path to follow and _ required in the aircraft. D.F. equipment, or a radio 
gives immediate warning of any deviation from the compass, is needed to obtain the same information 
correct course and special equipment is not needed, from the ordinary omni-directional radio beacons. 
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Fig. 1. Map of the principal air routes in the United Kingdom with the type and position of the radio beacons 
installed and contemplated. 
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Radio range operates also in the medium frequency 
waveband and produces a signal which, while audible 
from all points of the compass, gives indication of a 
definite course in four directions only. Two types of 
radio range are in general use; one employs two 
crossed loop aerials (usually rectangular in shape) 
arranged at’right angles to each other, while the other 
has vertical towers with the towers acting as the actual 
radiators. Both types give the same kind of signal 
in the receiver, but the transmitters are quite dif- 
ferent. 

The crossed loop installation radiates a tone- 
modulated 1,020-c/s signal, each loop being energized 
alternately by a switching and keying system. If fed 
with the same power, each loop will have a “ figure- 
of-eight” polar diagram in the horizontal plane, as 
shown in Fig. 2, and when energized alternately, and 
in suitable phase relationship, the radiation pattern 
round the station takes the form of two “ figures-of- 
eight” at right angles, producing four zones of equal- 
strength signals spaced 90 deg. apart and bisecting 
the angles formed by the crossed axes of the indi- 
vidual loop patterns, as shown in Fig. 3. 

In order to detect the equi-signal paths with an 
ordinary receiver the loops are not only energized 
alternately, but each is keyed to radiate a distinctive 
signal. One is keyed with the morse letter N and the 
other with A. The duration of the dots, dashes and 
spaces are so proportioned that if the two signals are 
received at exactly the same strength they interlock 
and give a continuous tone in the pilot’s headphones. 

At other points round the beacon either the A or 
the N signal will predominate and at a suitable dis- 
tance there will be regions where either A or N only 
will be audible. The pattern in Fig. 4 shows the kina 
of signal that should be heard at different points of 
the compass round a radio range when each loop is 
so energized that it radiates a symmetrical pattern 
with equi-signal paths exactly at 90 degrees to each 
other. 

The principle of A and N interlocking signals is 
not new and it has been used in the past to produce 
path indication by navigational aids, but possibly this 
brief description of its application to radio range may 
serve to refresh the memory as the system has not 
been discussed at any length in recent times. 

The other type of radio range used on the airways 
has vertical tower radiators, four such towers being 
arranged in a square with a fifth in the centre. Fig. 5 
shows the type of towers employed. The four corner 
aerials are connected to one transmitter with diagon- 
ally opposite ones forming a separate aerial system 
similar to the four vertical sections of the crossed 
loops. Each system is fed alternately from a trans- 
mitter with unmodulated signals keyed in the one 
case with the morse letter A and in the other with 
the letter N. Interlocking occurs as already de- 
scribed and while it produces four equi-signal paths 
they could not be detected without some very special 
equipment. To overcome this, the fifth, or centre, 
tower is continuously energized by a separate trans- 
mitter having a frequency different from the other of 
1,020 c/s. Heterodyning of the two signals in the air- 
craft’s receiver produces the distinctive modulation 
tones of the crossed loop system. The pilot would 
not know by the sound of the received signal from 
which type of range it came but for the identification 
signals which are radiated periodically. The A and 
N signals are interrupted at intervals and an identi- 
fication signal in morse characters substituted. 

3 
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Left: Fig 2. Theoretical 
radiation pattern for one of 
the crossed loops of a radio 
range beacon. 


LOOP ENERGIZED 


= LOOP NOT 
ENERGIZED 


Right : Fig 3. With 
the two loops (or four 
towers) of a radio 
range energized alter- 
nately and keyed with 
the morse letters A 
and N, four equi- 
Signal regions are 
produced. 


Below : Fig. 4. The 
all-round signal pat- 
tern . of a_ radio 
range beacon. Both 
the crossed loop and 
the tower installa- 
tions produce the 
same signal pattern 
as heard in the air- 
craft’s receiver. 
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As the map shows, the four course markings of a 
radio range are rarely at right angles, but at some angle 
that throws some, or all, of its equi-signal paths along 
an airway. This is not accomplished by any change 
in the position of the loops, or towers, as once the 
station is erected any subsequent changes in courses 
brought about by additions or modifications to airways 
would be an expensive undertaking. In practice the 
aerials are erected quite symmetrically and the course 
path produced by the way in which the aerials are 
energized. 

With the tower installations this can be done solely 
by electrical methods, it being necessary only to adjust 
the phase angle of the currents in the four towers. 
A goniometer system of feeding power to the aerials 
is employed and variations in phase are easily achieved 
by inserting suitable delay networks in the feed lines 
to each. 

With the loop system conditions are somewhat dif- 
ferent as the physical form of the loop precludes any 


, 
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simple method of varying the phase relationship in 
opposite limbs of a loop; this must be 180 degrees 
unless some external influence intervenes. The fact 
that external bodies can modify the polar diagram of 
a loop is taken advantage of when it is required to shift 
the equi-signal paths of the system. 

In radio range it is done by erecting an auxiliary 
aerial so that it couples closer to one vertical section 
of a loop than to the’ other. This causes a shift in the 
equi-signal paths and the amount of displacement is 
governed by the magnitude and phase of the induced 
current in the auxiliary aerial. 

The extent:to which the four paths can be shifted 
is well exemplified by the diverse courses needed to 
meet the requirements of the airways’ scheme. If at 
any subsequent time it is required to shift the course 
of an airway the radio range can be modified to suit 
merely by resiting the auxiliary aerial (or substituting 
different delay networks in the goniometer), which is 
a relatively simple matter. 

The average power of a radio range of the loop type 
is 100 watts r.f. output with 100 per cent tone modu- 
lation. Higher power is used for the tower installa- 
tions, the central tower (the carrier frequency) is 
supplied with about 400 watts and the keyed towers 
(equivalent to modulation) with 275 watts or so. The 
last-mentioned equipment thus has a greater opera- 
tional range than the loop installation. 

Whilst a radio range tells a pilot whether or not he 
is keeping a true course along the airway, it does not 
give him any indication of his actual position. It is 
the same as direction finding on to a single station or 
beacon; one can get direction, but not position. 

Position information is provided by a series of 
vertically radiating marker beacons, the radiation pat- 
tern being broad at right angles to the course of the 
airway, but narrow along its length. That relic of 
Victorian times, an opened fan standing vertical with 
its base on the ground and at right angles to the air- 
way, will give a fairly good idea of the kind of radiation 
pattern achieved. And these beacons are appropriately 
termed fan markers and they have a power of about 
100 watts. 

The desired radiation patterri is obtained by using 
four half-wave horizontal dipoles mounted in line end- 
to-end (or collinear), one-quarter wavelength above a 
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reflecting curtain of wire-netting and by suitable 
relationship of the currents flowing in the four dipoles. 
The reflecting curtain is not a fundamental part of the 
system as the ground itself would serve the same pur- 
pose, but by using the wire-netting reflector any 
distortion of the vertical radiated pattern due to 
inequalities of the ground, or even differences in 
vegetation, is avoided. A typical aerial installation for 
a fan marker is shown in Fig. 6. 

In order to obtain the fan-shaped radiation across 
the airway the aerial system is erected so that the four 
collinear dipoles point along the airway. It is what is 
sometimes called a broadside array backed by a 
reflector. 

These fan markers are tone modulated and each, 
radiates identification signals in morse, so that the 
pilot can tell not only which airway he is on, should 
there be any doubt and this is most unlikely except at 
intersections of two or more airways, but also his exact 
position along the airway. 

One other type of vertically radiating marker is 
sometimes used on the airways. It is called a “Z” 
marker and has a vertical cone-shaped radiation pat- 
tern with the apex on the ground. It is used to fill 
in the region of “no radiation” immediately above a 
radio range. They avoid complete cessation of signals 
when the aircraft passes over the range and, while not 
normally troublesome as an aircraft on a steady course 
would soon run into the signal zones again, the 
absence of signals might be a little awkward for air- 
craft instructed to make tight circles round a particular 
range while awaiting its turn to proceed into the area 
under the operational control of an airport. 

Although figures have been given here for the rf. 
power output of the various radio beacons it does not 
mean that all use the maximum. The power output of 
all transmitters is variable over a wide range, the fan 
markers, for example, can be used with 12 watts out- 
put or 100 and all beacons are set up and operated 
with just the amount of power needed to give a reliable 
service under all conditions. The majority are 
unattended beacons so that equipment is duplicated 
and automatic change-over to the stand-by takes place 
in the event of a failure. Suitable warning is passed 
over land-lines to the parent station of the beacon so 
that immediate steps can be taken to rectify the defect. 


Two of the tower radiators used for one type of 


radio range. 


Below: Fig. 6. 


Aerial installation for a fan marker. These 


operate on a frequency of about 754 Mc's. 


Photos Courtesy Ministry of Civil Aviation 
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The same background of experience, sound design and 


fine workmanship that ensured the complete accuracy 


and reliability of the Weston instruments fitted to the 


record-breaking “Canberra” aircraft are built into every 
Weston Electrical Measuring Instrument, whether it be a 
switchboard or panel instrument...a sub-standard or first 


grade instrument... or a radio and television test set. 


WESTON ELECTRICAL 


MEASURING INSTRUMENTS 


SANGAMO WESTON LIMITED 
Enfield, Middlesex 
Tel: Enfield 3434 (6 lines) & 1242 (4 lines) Grams: Sanwest, Enfield 


Above is shown the Weston E772 Analyser ‘ 
Branches: Glasgow, Manchester, Newcastle-on-Tyne, Leeds, Wolverhampton, Bristol, Southampton, Brighton, Liverpool, a | 
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E.M.I. spot FREQUENCY MARKER 


The most accurate Frequency Checking equipment 


@ Extended range from 1 Mc/s. to 200 Mc's. 


vel design ed i @ Ex-Works, the accuracy is within .01°%, but provision is 


made for setting the crystal against a suitable frequency 
standard permitting accuracy to be permanently maintained 
within a few cycles. 

@ Variations in H.T. supply between 150/250 volts will not 
affect the output frequency. 

@ The crystal harmonics on 144-146 M/c Band is sufficiently 
powerful to facilitate receiver alignment. 


@ Enables accurate calibration of Signal Generators, V.F.O.s 
and S.W. receivers. 


Write for full details of this and the 
complete range of special E.ML.I. 


equipment for the Amateur. 


At the request of many of our constructor 
friends, we give here full details of the famous 
range of Stentorian chassis. 
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Type aw | fl impedance yen | With Without 
(ohms) os Trans. Trans. 


Handling | 


*§.2.57 ° 7,000 j 093” 5,285 
*$.3.57 . 7,000 j 125” 11,500 
$.507 ‘ 7,000 75” | 125” 14,000 
*5.610 10,000 75” ; 125” 20,000 
$.707 | 7,000 ? ; .187” 27,650 
S810 | , 10,000 Te 043” 187” | 39,500 
$.912 | 12,000 | 1” 043” | .187” | 47,400 
$.1012 | y 12,000 1" | .043” | .187" | 47,400 
$.12135 | , 13,500 iS’ .050” .25” 106,000 
S.18i4 | 18° 14,000 2.5” 0625” | 312” 227,000 
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Further details of these speakers and of * Al! Chassis materia’ is of Mazak 3 
ice except $.2.57., $.3.57 and $.610 which 
the famous Concentric-Duplex models pam a te 
gladly sent on request. 
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WHITELEY ELECTRICAL RADIO CO. LTD : MANSFIELD + NOTTS 


TEST REPORT 


RGD. Television Receiver 


Model L2351T 


HIS receiver is of the console type with a 12-in tube 
and includes a four-station broadcast set as well as 
television. The L235iT is for London-area reception. 
It has three r.f. stages, a diode detector and one vf. stage in 
the vision channel. Single-circuit couplings are used between 
the coaxial feeder and the first grid on the one hand and 
between the last rf. valve and the detector on the other. 
Pairs of coupled circuits are used between the r.f. valves. 
The circuits are tuned to provide vestigial-sideband reception 
of the upper sidebands; that is, of those remote from the 
sound channel. As a result no special sound-channel rejector 
is needed and it suffices to tune the sound pick-out circuit for 
maximum sound-signal rejection in the vision channel. 
, This circuit comes after the first r.f. valve which is common 
to both signals. The sound channel itself has two rf. stages 
with coupled pairs of circuits, a diode detector, diode noise 
limiter and an output valve. The noise limiter is of the usual 
series type which needs no adjustment. A switch is provided, 
however, by means of which the time constant can be 
increased if required. This permits better noise suppression 
to be obtained when interference is severe, but at the expense 
of sound quality. The volume control operates by varying 
the cathode bias on the r.f. stages. 

The vision-channel noise limiter is of an unusually complex 
form. The arrangement is shown in Fig. 1, in which V, is 
the v.f. valve. Its output is positive-going on the picture 
signal and that proportion developed across R, and the com- 
pensating inductance is applied to the grid of the c.r. tube 
through C,. It is also applied through C, to V., and a some- 
what larger amplitude of signal appearing across R, and R,, 
directly to V,. Both diodes are normally non-conductive. 


The receiver 
front can be 
raised to ex- 
pose the tube 
and the pre- 
set controls. 

= 


General view of the receiver showing the controls. 


Fig. 1. Circuit of the vision-channel noise limiter. 


Ve 


Come 
id 


WIRELESS WorLD, May 1951 


TO SYNC FROM LINE 
SEPARATOR < .. TIME ASE 


A negative-going pulse is applied through R, to the 
cathode of V,. This pulse is derived from the line 
time base and has a duration roughly equal to that 
of a line sync pulse and coincides with it in time. 
V, therefore has impressed on it simultaneously the 
sync pulse to its anode and the larger time-base pulse 
to its cathode. It therefore conducts and the quantity 
of electricity passed is proportional to amplitude of 
the sync pulse, and hence to the signal, and it builds 
up a proportional bias across C, which is applied 
through R, to the cathode of V,. The diode V, and 
its associated circuit are merely a means of obtaining 
a bias voltage for V, which is proportional to the 
output of V,. 

This bias voltage keeps V, non-conductive unless 
the input to it through C, exceeds the peak-white 
level, as on an interference pulse. V, then conducts 
and the interference is passed to the cathode of the 
tube through C,. On interference, therefore, the 
signal is passed to grid and cathode simultaneously so 
that the grid-cathode p.d. is unaffected. 

The sync separator is fed from the anode of V, 
through C, and this circuit also acts to give d.c. restor- 
ation, the resulting bias being passed back to the tube 
through R,. The sync separator comprises a pair of 
diodes which provide initial limiting of the signal. 
They are followed by a pentode limiter from the 
anode of which the sync pulses are fed to the line 
time base through a differentiator. A further pentode 
is used to produce the frame sync pulses. 

The time bases each have a thyratron saw-tooth 
generator and a pentode amplifier. An adjustable 


linearity circuit is fitted to the frame amplifier and 
the output valve is transformer-coupled to the deflec- 
tor coil. 

The line amplifier also comprises a pentode with 


transformer-coupling to the deflector coil. The 
linearity control is a variable resistor which, in series 
with a capacitor, is connected across the deflector 
coil. The deflector coil itself is of rather unusual 
type, for it has an iron core wound in toroidal fashion. 

The e.h.t. of some 7 kV is produced by an r.f. oscil- 
lator and rectifier. The power supply comes from 
the mains through a transformer. The h.t. winding 
is tapped and two rectifiers are used to provide sup- 
plies at 260 V and 380 V, the latter being used for 
the time-base output valves. 

The broadcast receiver is a separate unit with three 
valves and providing a choice of four pre-selected 
stations; its output is fed to the output valve of the 
television sound-channel receiver. It requires a 
separate aerial from the television one. Provision is 
made for the connection of a gramophone pick-up 
and there is a mains-outlet socket on the power unit 
from which the connections for a gramophone motor 
can conveniently be taken. 

The mains controls are mounted on the side of 
the cabinet and comprise the mains on-off switch, con- 
trast, focus, television-sound volume, broadcast- 
sound volume and station selector switch. When 
changing from television to broadcast it is necessary, 
in addition to operating the switch, to turn down one 
volume control and turn up the other. 

By undoing two wing nuts inside the cabinet the 
top of the cabinet, with the upper half of the front 
attached, is released and can be lifted up for access 
to the interior. This enables the safety glass and the 
tube face to be cleaned and gives access to most of 
the pre-set controls. Since the whole of the back 
can be removed the accessibility is good. 
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Rear view of the set ; the broadcast receiver is the unit 
in the top left-hand corner. 


On test, the set gave a very good performance, the 
brightness being adequate for daylight viewing under 
normal conditions. The synchronizing was exceed- 
ingly good, the settings of the hold controls being in no 
way critical. The 3-Mc/s bars in the test pattern 
were plainly evident. There was some evidence of 
circuit “ringing” when viewing the test card, but it 
was not sufficient to be noticeable on programme 
pictures. 

The’ workmanship of the set is excellent and the 
appearance of the cabinet is pleasing. It is fitted with 
very easy ball “castors” and can be moved in any 
direction at a touch. 

The construction is of unit form, the television set 
proper being in three units held together by a frame- 
work which also supports the tube. The broadcast 
receiver is a separate unit and the power unit is at 
the bottom. 

There are 21 valves (counting double valves as one) 
plus the three of the broadcast receiver and the pre- 
set controls are: Sensitivity, Brightness, Sync, Line 
Hold, Line Amplitude, Line Linearity, Frame Hold, 
Frame Amplitude, Frame Linearity, Sound Interfer- 
ence Suppressor Switch, Vision Noise Suppressor, 
Vision Noise-Suppressor On-Off Switch. 

The set is available with or without the broadcast 
receiver. Without it the price is 115 guineas plus 
£27 9s 5d Purchase Tax; the broadcast receiver costs 
£19 6s 8d. 

The Birmingham-area model is type B2351T and is 
a superheterodyne but is otherwise identical. 
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SHORT-WAVE 


March in Retrospect 


CONDITIONS 


: Forecast for May 


By T. W. BENNINGTON* 


URING March the average maxi- 

mum usable frequencies for these 
latitudes decreased slightly by day, 
anc increased considerably by night. 
These are the normal seasonal varia- 
tions from February to March, and 
the m.u.fs. should now continue to 
vary in these directions towards mid- 
summer. 

Daytime working frequencies were 
only moderately high. There was a 
long period of ionospheric disturbance 
about the middle of the month, when 
the higher frequencies were generally 
unusable. During the rest of the 
month, while, for example, 28 Mc/s 
was occasionally usable to the U.S.A., 
the highest useful frequencies were 
more often of the order of 22 Mc/s 
by day, and about 9 Mc/s after mid- 
night. 

There was a considerable decrease 
in the amount of Sporadic E observed 
during March. Sunspot activity was, 
on the average, at about the same 
level as during the previous month. 

March was, on the whole, a some- 
what less disturbed month than 
February. A pro- 
longed ionospheric 


as high as 9 Mc/s should be usable 
throughout the night. The highest 
regularly usable frequency for north/ 
south circuits should be of the order 
of 22 Mc/s, and that for east/west 
circuits about 16-17 Mc/s. 

There will probably be a consider- 
able increase in the rate of incidence 


of Sporadic E capable of sustaining | 


high frequency propagation, and this 
may often permit medium-distance 
communication on, perhaps, the 
highest of the short-wave frequencies. 


Normal communication over medium | 


distances will be controlled for several 
hours around noon by the E or F, 
layers, and during these periods the 
working frequencies will not be lower, 
but higher, than during the previous 
month. 
usually particularly frequent or 
troublesome during May. 

The curves indicate the highest 
frequencies likely to be usable over 
four long-distance circuits from this 
country during the month. 


* Engineering Division B.B.C. 


storm did, however, MONTREAL 
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| BUENOS AIRES 


occur from  5th- 


17th, but apart 
from that the only 


other day of dis- 


turbed radio condi- 


tions was March 
Ist. A Dellinger 


fadeout was record- 


ed at 1137 hrs. on 


the 24th. 


Forecast. — Dur- 
ing May it is likely 


that the daytime 
m.u.f. for these lati- 


tudes will decrease 


considerably, and 


that the night-time 


m.u.f. will increase 
slightly. 


The result of the 


ionospheric varia- 


tions should be 


that the peak days 
time working fre- 


quencies for long- 


distance communi- 
cation will become 


lower over all cir- 
cuits. Medium- 
high frequencies 
will, however, be 
usable for longer 
periods during the 
day and, over most 
circuits, frequencies 


G.MT. 


WirELEsSS Wor_pD, May 1951 


eee BELOW WHICH COMMUNICATION SHOULD 


BE POSSIBLE ON ALL UNDISTURBED DAYS 


————— PREDICTED AVERAGE MAXIMUM USABLE FREQUENCY 
so rmerme FREQUENCY BELOW WHICH 


CATION SHOULD 


BE POSSIBLE FOR 257 OF THE TOTAL TIME 


Ionospheric storms are not | 


| microphone an 
| controls. 
| The whole equipment fits into a substantial 


| 304 Ibs. 


| For 12 v. 


| operating 
| generator in separate case, with simple plug 
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Quality PORTABLE ~~ 
LSOUND EQUIPMENT gee, 


12-WATT PORTABLE 
MODEL U86/P 


An improved type of AC/DC portable equi> 
ment in neat, compact form for utmost con- 
venience in handling. 

3-stage high gain amplifier with push-pull 
output oan negative feedback, providing an 
output of 10-12 watts. Latest miniature valves 
Operates on AC or DC Re +4 efficiently. 
In addition to the 
includes two 8in. loudspeakers fitted in detach- 
able parts of the carrying case, and a moving- 
coil microphone with folding stand. The 
amplifier has inputs for two microphones or 
gramophone, with mixing 


portable case finished in leathercloth. Weight 
l4in. x 1l}in. x 13}in. closed. AC or 
DC mains, 200/250 v. Consumption approx. 
50 watts. 


BATTERY /MAINS 
MODEL B6I9 


or AC mains. Output 16-18 watts 
Amplifier unit in metal case with carrying handle, 
in conjunction with s rotary 


connections. For AC mains operation a separate 


| unit can be supplied. The additional expense 
| and weight of this unit are saved, therefore, 
| if the equipment is required for battery opera- 


tion only. 


| Full details of these and other models in the large 


Trix range of Sound Equipment available on request. 
Send for latest catalogue and price lists 


THE TRIX ELECTRICAL CO. LTD. 
1-5 Maple Place, Tottenham Court Road. 
London, W.|. ‘Phone : MUSeum 5817 
Grams & Cables : “Trixadio, Wesdo, London.” 
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RANDOM RADIATIONS 


By “DIALLIST” 


Automatic Monitoring 


NOT LONG AGO I spent an interest- 
ing afternoon in the B.B.C.’s Designs 
Department seeing and hearing the 
recently developed Automatic Moni- 
tor at work and talking to two of its 
three joint originators, F. A. Peachey 
and C, Gunn-Russell. The auto- 
matic monitor—A-M for short—is 
designed to take over one of the most 
monotonous of human jobs, that of 
the engineer who sits at some distant 
point in a broadcasting network and 
makes the adjustments necessary to 
keep a signal as it reaches him as 
close as possible to what he imagines 
it must have been at its point of 
origin. The engineers doing this 
work at about a dozen points in the 
B.B.C.’s network must listen criti- 
cally for long periods on end; a tiring 
business. Since there is no reference 
signal for comparison, the corrections 
they make must be to a great extent 
matters of personal taste and judg- 
ment, which is not altogether satis- 
factory. Even less satisfactory is the 
employment of a very considerable 
number of skilled engineers on tasks 
of this kind. The A-M will soon be 
taking over much of this work. The 
way in which it works is very briefly 
this. Most of the defects to which a 
signal is liable in its passage over a 


iLifFe 


TECHNICAL BOOKS 


TELEVISION RECEIVING EQUIPM 
M.1.E 


E.E. 3rd Edition 


SHORT-WAVE RADIO AND THE IONOSPHERE, T. W. 


Bennington. 2nd Edition 
WIRELESS SERVICING MANUAL. 
8th Edition 


RADIO LABORATORY HANDBOOK. 


M.1.E.E. 5th Edition 


BASIC MATHEMATICS FOR RADIO STUDENTS F. M. 
2nd Edition ... ” 10/6 
WILLIAMSON AMPLIFIER: Articles on Design of a High- 


Colebrook, B.Sc., D.I.C., A.C.G.1. 


quality Amplifier 


RADIO DATA CHARTS. R. T. Beatty, M.A., B.E.. D.Sc.. 


“WIRELESS WORLD” 
ENT. 


W. T. Cocking, M.1.E.E. 


long cable can be made to appear as 
abnormal rises or falls in voltage. 
The A-M is supplied with a reference 
signal and makes continuous elec- 
tronic comparisons between this and 
the line (or compared) signal. This 
is done by means of a bridge arrange- 
ment and a differential detector, to 
the valves of which both voltages are 
fed. So long as they are equal, or 
nearly so, nothing happens. But any 
serious unbalance is at once shown 
up by the ringing of a bell, served by 
a relay, and by movements of the 
pointer of a galvanometer. 


The Next Step? 


You will see that this does not 
quite eliminate the engineer. Some- 
one has to be there to take action 
when A-M calls for it; normally, 
though, adjustments and corrections 
are needed only at fairly long inter- 
vals, so that the engineer can go on 
with his own work, leaving it only 
at those moments when A-M sum- 
mons him. This is a big step forward, 
but I imagine that in time another 
development will be made. If A-M 
now operates, as it does, a relay 
which causes the bell and the gal- 
vanometer to indicate by their be- 
haviour not only the existence of a 
fault but also what kind of fault it is, 


PUBLICATIONS 
Net By 
Price post 

W. T. Cocking, 

18/- 18/8 

106 10/10 


12/6 12/11 


M. G. Scroggie, B.Sc., 


15/- 15/6 


10/10 


3/6 


5th Edition—revised by J. McG. Sowerby, B.A., M.1.E.E. 7/6 
TECHNICAL INSTRUCTION FOR MARINE RADIO OFFICERS. 


H. M. Dowsett, M.I.E. 
9th Edition 


S., F.Inst.P. L. E. Q. Walker, A.R.C.S 


A complete list of books is available on application 


Obtainable from all leading booksellers or from 


ILIFFE & SONS LTD., Dorset House, Stamford Street, London, 


it should surely be possible to develop 
an electronic device which would 
interpret these signals and take the 
necessary action. It is a complicated 
problem and its solution will take 
time, but no doubt one day the fully 
automatic monitor will appear. 


The Eutectic 


I GATHER THAT a good many 
readers have been as puzzled as I was 
when I first came across the term 
“eutectic,” which is always cropping 
up in articles on soldering. My own 
acquaintance with the mysteries of 
metallurgy being of the slightest, I 
consulted friends who do know some- 
thing about it. From these I gather 
that the eutectic is the combination 
of the twometals forming an alloy with 
the lowest possible melting point. 
And that melting point appears to be 
always considerably below the melt- 
ing point of either of the constituent 
metals by itself. The term melting 
point here means the temperature at 
which the metal becomes entirely 
liquid. The soft solders used for most 
purposes are alloys of tin (melting 
point 232° C) and lead (melting point 
327° C). Suppose that you started with 
pure lead, went on adding tin to it 
and recorded the temperature at 
which each combination of the two 
metals became liquid. An alloy of 
10/90 (that is 10% tin, 90% lead— 
the tin is always written first) would 
liquefy at a little below 320°, one of 
20/80 at about 300°, and one of 
30/70 at 275°. The fall in the melt- 
ing point temperature would continue 
until the proportions were 63/37, 
when it would be 183°. From then 
onwards the addition of further tin 
would send the melting point up. 


Back to Tubal Cain? 


The eutectic of the tin-lead alloy 
is, then, 63% tin and 37% lead; 
eutectic solder has these proportions 
of the metals. The commercial soft 
solder used for so many radio jobs 
may be described as near-eutectic, for 
it is the 60/40 alloy which is found 
satisfactory from both manufacturers’ 
and users’ points of view. As S. J. 
Nightingale and O. F. Hudson 
have mentioned in their excellent 
book “Tin Soldiers,” the crafts- 
men of the middle ages (and very 
probably those of much earlier times) 
liscovered by trial and error how to 
ynake something very like eutectic for 
use in tinsmith’s work. This was 
known as “two-and-one,” that is, 
two parts by weight of tin to one of 
lead, or 66/34. Some families of tin- 
workers, no doubt, had their own 
special recipes, such as “ seven-and- 
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four’ 64/36) or  three-and-two 
60/40), which were passed on from 
father to son. Where harder solders 
were needed these were close to the 
one-and-one (50/50) ratio. The 
traditional alloy for the hardest of the 
tin-lead kinds was “ one-and-two,” 
known as plumbers’ solder and very 
like the 40/60 of to-day. 


Knee-Deep in Terminals 
MY VERY BEST THANKS to thosc 
kind readers who have sent me 
examples of what they consider ideal 
terminals for radio or general elec- 
trical purposes. At first they trickled 
in; then the trickle became a river 
and the river a flood. The last time 
I met the Editor he enquired whether 
I had safely received the hundred- 
weight or so that he had sent on to 
me a few days before! It has not 
been possible for me to write person- 
ally to all who showered actual ter- 
minals or drawings or descriptions 
upon me; I am sure they will under- 
stand and forgive. Some of those who 
sent drawings or descriptions asked 
whetber it would be worth their while 
to take out patents. Frankly, I doubt 


it. To be successful, a new idea in } 


such things as terminals must offer 
something so obviously and outstarnd- 
ingly better than familiar types that it 


will completely outclass them. Only | 


in that case is it likely to be worth 
while for a manufacturer to install the 
tools required for the new device and 
to write off his existing equipment as 
scrap. That is a point that inventors 
often fail to grasp. 


MANUFACTURERS’ 
LITERATURE 


Components and Accessories by 
Clix catalogued in a booklet from 


Mechanical Productions, 
21, Bruton Street, London, 


British 


E.H.F. Aerials; a folder of illus- 
trated leaflets from G.S.V. (Marine 
& Commercial), Ltd., 395, High 
Street, Chatham, Kent. 


Cold Pressure Welding; the latest 


developments described in a new 
illustrated brochure from The 
General Electric Co., Ltd., Magnet 
House, Kingsway, London, W.C.z2. 

Capacitors catalogue C263 avail- 


able to manufacturers from A. H. | 


Hunt, Ltd., -Bendon Valley, Gar- 
ratt Lane, Wandsworth, London, 
S.W.18 

Cables for broadcast relaying and 


sound distribution catalogued in a} 
leaflet from The Telegraph Con- | 
Maintenance Co., | 


struction and 
Ltd., 22, Old Broad Street, Lon- 
don, E.C.2 
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BULGIN OFFERS 
ASSURED QUALITY 


Only the finest quality materials are used in the manufacture 
of Bulgin components, and every Bulgin product is guaranteed 
against electrical and mechanical faults. 


PLUGS & SOCKETS 
List No. P.19. This —> 


excellent mains connector has 
5-A size pins and sockets (member 
with the pins is termed “Plug”’). 
Fully shrouded in polished, moulded 
“ Bakelite” material, with 6 B.A. 
terminals for connection and ade- 
quate cord gripping arrangement. 
A safe and reliable mains connec- 
tion for all classes of electronic 
equipment. 


List No. P.200 and P.260. —> 
Mounting Plug: 2 x 4 B.A. clear at 
l}in. c.r.s. with central aperture 
lin. x gin. approx. to clear polar 
parts. Socket: 2 x 5/16in. o- at 
lhin. c.r.s. with central 15/l6in. 2 
hole; thickness of fixing, up to 
lin. 


List No. P.21. Baseboard => 
or top of chassis mounting, ter- 
minals to both plug and socket 
Moulded in thermo-setting “ Bake- 
tite” material. Mounting of 
plug: Bracket; 2 x 6 B.A.—clear 
holes at 25/32in. centres on 2. 


SEND FOR 80 


PAGE CATALOGUE 


THESE MICRO-SENSITIVE SWITCHES 


Represent the finest of this class of switch. Their 
action is simple, yet reliable and trouble-free, and 
their performance is consistent and very long lived. 
All the internal springs are of the best hardened 
beryllium-copper alloy, and the heavy contacts 
are of pure silver. The action is precise and 
snappy. Fitted with rustless steel operating buttons 
also with spring-leaves externally. Cases of 
moulded thermo-setting “ Bakelite” material, 
standard finish black. Each model is S.P.C.-O., 
universal for on-off or C.-O. uses, with 6 B.A. 
terminals at the base, optional with solder-tags, 
and marked with the relaxed (non-operated or 
free) contacting. Rated (all ratings at 50~) for 
10A., 60-125 v. -~, 5A., 130-250 v. ~ (also 2.5-2A. 
260-500 v.~ foi types with 0.04in. and 0.07in. 
contact gaps. Those with 0.0lin. contact gaps 
are limited to 250 v. max.) De-rateable for peaky— 
or high-transient—circuits and D.C. uses. Max, 
working V. to E., 500 R.M.S. Fixing (transverse to 
direction of operation) 2 x 4 B.A. clear at lin. 

.005in.) c.r.s. O.A. dims. 1.15/16in. x 11/16in. 

27/32in. high (+ button projection of .05in.- 
06in. average), all + 1/64in.I.R. measured @ 2 KV. 
R.M.S. max. 


18s;/wiw 


PRICE 1/- POST FREE 
MANUFACTURERS OF RADIO & ELECTRONIC COMPONENTS 


A.F.BULGIN & CO.LTD 


BYE-PASS ROAD BARKING 


UNBIASED 


Radio Mummy- Making 


PPLIED science in all its 

branches has made enormous 
strides since the day when Mr. 
Sowerberry, the undertaker, took 
young Oliver Twist into his employ 
to initiate him into the mysteries of 
this very necessary calling. It does 
not surprise me, therefore, to learn 
from the pages of Tele-Tech 
(February, 1951) that diathermy— 
one of the many ramifications of 
radio technique—has been brought 
into use by Chicago undertakers, or 
morticians as they call themselves 
without regard to the sinister literal 
meaning of this horrible hybrid word 
which is so very apt in this famed 
city of gangsters and sub-machine 
guns. 

Diathermy is being used for de- 
sanguinating and dehydrating defunct 
Chicagoans, thus embalming them 
and enabling them to be kept in 
prime condition for two million 
years. The only comment I have to 
make is that the whole business 
leaves a nasty taste in my mouth, 
more especially when I remember 


“A nasty taste’ 


that Chicago is also the centre of the 
meat-canning industry. 


Radiotelearchics in 1915 


FEW months ago (October, 
1950) I told you that I had fitted 

my car with a v.s.w. transmitter 
whereby I was enabled by a very 
simple and obvious application of 
telearchics to open the garage doors 
and at the same time fill the house 
with light, warmth and the smell of 
sizzling kippers each night while still 
a mile or so from home. A corre- 
spondent, who with Micawber-like 
patience and persistence has read this 
journal steadily from the first num- 
ber, tells me that he has been en- 
abled to do this and more, also, solely 
by carrying out ideas put into his 
head by an item of news he read in 
the November, 1915, issue of W.W. 
He stresses that in one respect he 


208 


FREE GRID 


“Desperate slimming measure ’’ 


did more for his comfort by remote 
radio control in 1920 than I did for 
mine thirty years later. He lives in 
a house not provided with a garage 
and has to rent one some distance 
away. But, in the depths of winter 
he has, since 1920, started his car 
engine by radio telearchics while still 
at home so that it is nicely warmed 
up by the time he gets round to the 
garage. 

It was astonishing to me to read 


_ that car engines were started by re- 


mote radio control as far back as 
1915, and yet on a3 down the 
appropriate issue of W.W. from my 
library shelves I see that ‘my corre- 
spondent is correct. I presume that 
the only reason why he waited from 
1915 to 1920 to use this idea was the 
restrictions imposed during the war 
years. 

I must say that I had forgotten this 
news item in W.W. Happily, I am 
not compelled to clutter up valuable 
ether space in this manner as my 
garage adjoins my house and I could, 
if necessary, start the car by ordinary 
electrical means, but do not actually 
do so as Mrs. Free Grid warms both 
the car and herself by using the 
handle in winter and summer as a 
voluntary and desperate slimming 
measure. 


1898 


JN the February issue, when discus- 
sing the question of the publica- 
tion of the first constructional article 
for a wireless set, I stated that I had 
personal knowledge of 
one which appeared 
in 1911 but felt that 
this was not the earli- 
est. Actually, I ex- 
pected, as a result of 
what I said, to hear 
of some article being 
published about 1907, 


Amateur Radio in 


Bakery 
L 


Catvanemeler 


therefore, been greatly astonished to 
learn from a reader that one appeared 
in the first issue of The Model 
Engineer which was born in January, 
1898, and is still going strong. By 
permission of the Editor of that 
journal, we reproduce a diagram 
from the article which was entitled 

“The New Wireless Telegraphy: 
Some Interesting Experiments for 
Amateurs” and was given pride of 
place in the issue. 

The article is not of the type giv- 
ing complete constructional details 
such as we were used to in the 
twenties and thirties but deals with 
the construction of both transmitters 
and receivers in broad outline, giving 
the reader a choice of several different 
arrangements. A range of two feet 
is claimed using the make-and-break 
of an electric bell as a spark trans- 
mitter, while, with a six-inch induc- 
tion coil, the range is more than 
quadrupled to three yards. These 
ranges seem a little conservative but 
it is only fair to point out that neither 
aerial nor earth were used and the 
writer states that for long-distance 
work these are necessary for both 
transmitter and receiver. 

I think that the most surprising 
thing about the article is that it shows 
how hard the amateurs pressed on 
the heels of the professionals even 
in those early days; in later times, of 
course, notably in the years following 
the 1914-18 war, we find them lead- 
ing the professionals as they bridged 
not only the Atlantic but the 12,000- 
odd miles between here and the 
Antipodes using wavelengths given 
to them by the “totalitariocrats ” of 
St. Martin’s-le-Grand solely because 
it was thought that these short waves 
were of not much practical use. 

How closely the amateurs followed 
the professionals can be realized 
when it is recalled that the article in 
The Model Engineer was published 
only six months after the formation 
in July, 1897, of the first commercial 
wireless company, The Wireless 
Telegraph and Signal Co., which, 
like the amateurs, still flourishes in 
1951, but as Marconi’s W.T. Co. 

I have little doubt that “ama- 
teur” wireless experimenters were at 
work long before 1897, but surely 
one is not justified in using the word 
“amateur” before professionalism 
has started. 


noe aes 
_Marcont Coherer “™* 


but certainly not very 
much earlier. I have, 


1898 Constructional Diagram. 
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THE NEW 
B. B. C. MONITOR 


LOUDSPEAKER UNIT* 
USES A 


LEAK TL/12 AMPLIFIER 


* B.B.C. Pat. Application No. 24528/49 


Enquiries for this 


equipment are invited 


from overseas broadcasting 
and recording companies 


and film studios. 


Professional and home applications of the TL/I2 amplifier and the new RC/PA/U 
pre-amplifier are described in a new booklet, W/U, available shortly from your 
dealer or from us. 


H. J. LEAK & CO. LTD. (Est. 1934), Brunel Rd., Westway Factory Estate, Acton, W.3 


Phone : SHEpherds Bush 1173/4 Telegrams : Sinusoidal, Ealux, London Foreign : Sinsoidal, London 
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RADIO & TELEVISION COMPONENTS 


MAINS 
TRANSFORMERS 


Primary 200-250 v. P. & P. on 
each 1/6 extra. 
250-0-250, 100 mA., 6 v. 3 amp., 
5 v. 2 amp. Upright mounting, 
176. 
250-0-250, 60 mA., 6 v. 4 amp 
(to be used on common heater 
chain with 6 x 5 rectifier), 13 6. 
280-0-280, 80 mA., 6 v. 3 amp 
4 v. 2 amp., drop-through, 14- 
Sree thro’ 350-0-350 v. 70 mA. 
v. 2.5 amp., 5 v. 2 amp., 146. 
Aa Neo BA drop-thro’ 280- 
0-280 6 v. 3amp., 5 v. 2amp., 16 -. 
Semi-shrouded, drop-thro’ or 
upright mounting 280-0-280 80 
mA., 4 v. 6 amp., 4 v. 2 amp 
126. 
Auto-wound H.T. 280 volts at 
360 mA., 4 v. 3 amp., 2 v. 3 amp., 
or 6 v. 3 amp. Separate 4 v. 3 amp. 
rectifier winding (upright or 
drop-thro’), 106. 
350-0-350 v. 120 mA., 4 v. 6 
amp., 4 v. 3 amp., drop-through 
Auto-transformer, various com- 
binations of voltages including | 10 
v. 70 watt, and 3 4 volts windings 
at | amp., 2 volt | amp., drop- 
through or upright mounting 
10,6. 
Heater Transformers Pri. 200- 
250 v., 6 v. It amp., 6-. P. & P 
each 9d. 


ELECTROLYTIC 
CONDENSERS 


50 mfd. 50 work, 1.9 

100 mfd. 12 v. work, 13. 
16-16 mfd. 450 work, 4/ 
50 mfd. 12 v. work, I. 
25 mfd. 25 v. work, 12. 
16 « 8 mfd. 450 work, 4/-. 
8 mfd. 450 v. work, I/II. 
250 mfd. 12 v. are, 13. 
16 mfd. 500 v. 4/-. 

8 mfd. 500 v., ¥. “. 

8 x 8 mid. 450 work, 3/6. 
32 mfd. 350 work, 2)- 

32 + 32 mfd. small tube tag ends 
200 v. work, 2/-. 


P.M. SPEAKERS 


with less 

trans, trans. 

i4- 

146 11 

6- 13 

Sin. Energised 750 ohm field wi 
O.P. trans., 13/6. 

P. & P. on each of the above |/- 

extra. 


THIS MONTH’S 
OUTSTANDING 
OFFER 


6}in. permanent magnet speaker, 
flux density 8,000 lines, heavy 
magnet, by famous manufacturer, 
speech (coil impedance 2 ohms 
These speakers are new and un- 
used but the cones have come 
unstuck from side of chassis. Each 
waranteed not out of centre 
6 post paid. 


6 
6 
6 
h 


Terms of business: —Cash with order. 


COIL PACK. 3 wave band, 16-50 metres, 
180-550 metres, 1,000-2,000 metres. Iron 
cored coils, I.F. frequency 465 kc. Size 3}” 
long, 23” deep, ii” high, complete with 
circuit diagram, tax paid 21/-. Post paid. 


OUTPUT TRANSFORMERS. Standard type 5,000 ohms imp., 2 ohms 

speech coil, 49; Push-Pull 6 v. 6 matching 10 watt 2 ohms speech coil, 6/9. 

Miniature type to suit 1S5, 5)-. 

SET OF A ata KNOBS marked “ 
"16. 


wave change,’ “* 
** volume * 


tuning,”’ and 
MIDGET COMPONENTS. Twin gang jin. diameter, jin. long. (The dimen- 
sions of this gang are slightly deeper than a standard volume control.) Pair 
Medium and Long iron cored T.R.F. Coils Zin. long « gin. wide complete with 
a 4-valve all dry circuit. Both above items 8 6, post paid. 

ALL DRY A.C. MAINS SUPPLY UNIT, size 3}in. long  2}in. wide x 
Itin. deep. We can supply a complete all-dry circuit, using the above Midget 
Components to incorporate the above Power Unit, 19/6, post paid with circuit. 
MIDGET BAKELITE CABINET. 7in. « 5Stin. Sin. c/w. 5-valve S/H. 
chassis med./long wave scale and back (takes std. twin gang condenser and 
34in. speaker), 15 -. 

LINE AND FRAME COIL ASSEMBLY. Frame coils wound but not fitted 
(full instructions sapplied). High impedance frame ; low impedance line, 
matching 5-1, 8/6. 

PRE ALIGNED MIDGET 465 Ke. Q.120, 9- per pair, post 6d. 
MINIATURE 465 Kc. 1.F.s. Type M400B. 12.6, plus 6d. post and packing. 


MINIATURE 465 Ke. I.F.s (slightly larger than the above item) Q.120, per 
pair, 10-, 


IRON CORED 465 Kc. 1.F.s. Q.130, 2}in. = Ihin., per pair 6-. 
IRON CORED 465 Kc. WHISTLE FILTER, screen, each 2-. 


VALVE HOLDERS. Paxolin International octal, 4d. each. Moulded Inter- 
national octal, 6d. each. EFSO ceramic 7d. each. Mouided B7G slightly soiled 
6d. each. 


LINE CORD. 3-way 0.3 amp., 180 ohm per yard 
CERAMIC P.F.S. 3 each of the following : 330, 220, 180 and 82, 2/6. 
TRIMMERS. 5-40 pf., Sd. ; 10-110, 10-250, 10-450 pf., 6d. 


TWIN GANG .0005 TUNING CONDENSER. 5-. Wich trimmers, 76 
Post and packing, 6d. 


TWIN GANG MIDGET .00037 with perspex dust cover and trimmers, 
8/6. Post and packing, 6d. 


MAINS DROPPERS. 0.3 amp., 460 ohms, tapped 280 and 410, 1/6 ; 0.2 amp., 
717 ohms, tapped at 100 ohms, vitreous, 16 ; 0.3 amp., 950 ohms, tapped 700 
and 825, 2/6; 0.2 amp. 1000 ohm, vitreous, tapped, 2/6. P. & P. on each, 3d. 


VOLUME CONTROLS, by famous manufacturer. Long spindle and switch, 
4, 4, | and 2 meg., 4/- each. 20, 25 and 50 k., 3/6 each. Post and packing 3d. each. 


VOLUME CONTROLS, by famous manufacturer. Long spindle less switch, 
5 k., 50 k., 500 k., | meg., 1/9 each. Post and packing 3d. each 


5-VALVE A.C. MAINS, 200-250 v., 3 wave-band superhet chassis. |,000-2,000, 
200-500 and 16-50 metres. By very good manufacturer, complete with valves 
6K8, 6K7, 6Q7, 6V6 and 5Z4. Size of chassis 11} = 7}  2in. Size of glass scale 
8iin. x 7}in. with pick-up sockets (takes 8in. P.M. with trans.). TAX PAID, 
£8,186. Post and packing 2/6. 

GOVERNMENT SURPLUS. Removed from equipment but guaranteed 
Metal Rectifier, 230 v. 60 mA., 4-. 

Metal Rectifier, 230 v. 80 mA., 5.-. 

Metal Rectifier, 300 v. 100 mA., 66. 

Post and packing on each, 6d. 

8 mfd. metal cased, 450 v. work, with clip, 1 - each 


WAVE CHANGE SWITCHES. 6-pole 3-way, 2/-; 3-pole 2-way, 12; 
4-pole 3-way, 1/9 ; 5-pole 2-way midget, 1/9 ; Post and packing 3d. each. 


MINIATURE BUTTON NEON INDICATOR, 
batten holder 200/250 v., 2/-. 


1/3 per yard 


complete with brass 


TELEVISION MASKS 


White Rubber. Qin. with glass 
10/6. White Rubber. 12in. with 
glass, 15-. Sin. white rubber 
mask, soiled, 12/6, plus I/- P. & P. 
CONSTRUCTOR’S PARCEL 
comprising: 5-valve superhet 
chassis with |.F. trans. and V/H. 
cut-outs, I32in. x 6in. x 2in. 
with L M.S. scale Zin. x Sin., 
back plate and two supporting 
brackets. Drive drum, spindle 
and pointer, mains trans. G.E.C. 
350-0-350 70 mA., 6 v. 2.5 amp., 
5 v. 2 amp., and Plessey 8in. 
M. energised 2,000 ohm field 
v impedance, 

-, 32/6. Post and pack- 


ng, ~ 

CONSTRUCTOR’S PARCEL 
comprising : 5-valve superhet 
chassis with |.F. trans., and V/H. 
cut-outs, I3}in. x 6in. x 2in. 
with L.M.S. scale Jin. x Sin., 
back plate and two supporting 
brackets. Drive drum spindle 
and pointer, 7/6. Post and pack- 


ing 1/6. 

CONSTRUCTOR’S PARCEL 
comprising : twin gang with feet, 
pair long and medium iron cored 
T.R.F. coils, 4 octal V/H., 3-pole 
2-way switch Erie 20k. ‘“¥ ~ 
heater trans. 220-240 v 

2 yds. flat silk flex, 3 black eee 
chassis !Ofin. x Stin. x 2in. 
with speaker and V/H cut-outs, 
metal rectifier 60 mA., 230 v. 
and 32 32 mfd. 200 v., 19/6, 


post paid. 
CONSTRUCTOR’S PARCEL 
comprising: Chassis lO; x 
Stin. x 2in. with speaker and 
valve holder cut-outs, R. and A. 
64in. P.M. with transformer, 
twin gang with feet, pair medium 
and long wave iron cored T.R.F. 
coils. Four International Octal 
valve holders, wave-change 
switch and Erie 20k pot with 
sw. ond 25/-, plus 1/6 post and 
pack mn. 
CONSTRUCTOR'S PARCEL 
comprising chassis {!O}in.  » 
2in. with speaker and 
holder cut-outs; Rola 
P.M. with O.P. trans. ; 
twin-gang with trimmers ; pair 
of T.R.F. coils; Four inter- 
national Octal valve holders ; 
wave change switch and Erie 
20k pot, with 19/6 plus 
1/6 post and pack 
CONSTRUCTOR'S PARCEL 
comprising : Midget twin-gang 
with slow-motion drive; pair 
midget 465Kce. LFs; frame 
aerial ; medium wave osc. coil 
and layer type H.T. 
batteries 90 v. 
midget —, 2/-, 
post and pack 
CONSTRUCTOR’S PARCEL 
comprising: 5-valve superhet 
chassis with transformer cut- 
out, size I3}in. x 6in. X 2in., 
with L.M. and S. stale, size 7in. » 
Sin. Back plate, two supporting 
brackets, drive drum, pointer, 
two-speed spindle, twin gang 
condenser. Mains trarsformer 
250-0-250 v. 60 mA., 6 v. 4 amp. 
. 200-250, 6}in. speaker and 
6 5 rect. 35/- plus 2/- post 
and packing. 


All enquiries must be accompanied by stamped addressed envelope. 


PLEASE NOTE—Regret no orders accepted from outside United Kingdom. 


POST ORDERS ONLY 


67 RALEIGH AVENUE, 


HAYES, 


MIDDLESEX 


May, 1951 WIRELESS WORLD 


MORRIS & CO. (RADIO) LTD. 


STOCKS ARE RAPIDLY 
DIMINISHING 
BUY NOW, BEFORE IT IS TOO LATE 


CATHODE RAY TUBES 


Thermal Delay | er 5CP7 C/R Tubes 50/-, 
witches _ | ; | j | pl - k- 
CV 190, 6/6, Vv. | porte Focus | Defn. | EHT - & | op ectom —go 


+.cor * alves 

Type 956, 2/6 each 

20)- per dozen 

Type 958A, 3- each, 

= = per eo 38 a 
ypes 9004, , 

each. VCR528 


| VCRSI6 
| VCRS22 
VM Pentodes CV 1124 EMI4/1 
(MSPEN), 4 v. 7-pin —_ 
base, 5)- each, 36- per 
dozen. 


| Mercury Vapour Recti- 
| fiers. Type CVI262 

(G.U.1.) 7/6. — Type 
Cvi072 (G.U.50) ¥6. 


*eeee@Qe 


EHT Rectifiers. Type 
2X2/879, 26 each, 
20)- per dozen. 


mmmzgmmmom 
VNNZYVYHE 


es 
Expmtl. 


a mmmsmzmmm 

UUM HB UNH 
SuassSRse 
ae 


VCR 97 C/R Tubes. Have slight cut-off 

In addition we offer the following tubes | making them unsuitable for T.V. use, 

VCRSI7TC C/R Tubes 6fin. Diam. ; | at the ridiculous price of 5/- each (pre- | otherwise perfect, 10/- each. Base 

Green Blue Screen. Excellent for T.V., | ferably to callers only as packing, | 2/6, plus 5/- carriage, packing and 

20/-. Base 2/6, carriage, packing and | carriage and insurance amounts to | !nsurance. 

insurance 5/-. | 7/6). Types available. ACRI, ACR2, |—-———--_—- 

ACR2X, ACR8, ACRI38!1, ACRI9. | Transmitting Triode, WT30, 7/6 each. 

| Postage and packing, 3/6. 


UHF Oscillators, Type RLI8, 


Thyratrons, Type CV 114, 
6 each, 50- per dozen. !-Kilowatt Pentodes. Type | UHF Triodes. Type 7193, 1/6 


5- ea. - per dozen. | + 
ype CV 22, 20- each. 861, 20- (callers only). each, 12/- per dozen. 
CV3505, HYII4B, 66 each. | Kivctrons CV43, 30/- each. 


Bayonet Base (Side Contact) . | 25 watt Pentodes. Type 

ya ut Valves, Type ELSO, Output Triodes Type DET 5. An excellent replacement for | PT 25 H. 4 v. 400 v., 3/- ea., 
P | PX25, 10/- each, 75/- per dozen. 

6.3 v., 5/- each. 4 : | 24/- per dozen. 


Miniature Valves CV3830 | Transmitting and Special Purpose Valves | Type E1148, fl 6 each, 12/- 
(XH 1.5), 2/6 each, 20/- per Special Offer. Types 8012, 830B, 878, 705A, 843, 1625, 1616, | per dozen. 
dozen. | 4C27, 703A, EL266. Any of the above 5/- each. Type CV52, 4/6 each. 


Bayonet Base (Side Contact) | T.R. Box. Type CV90, 20/- ea. | Val ' 
Low Noise H.F. Pentode. | T.R. Box. Type CVIIS, 5/-| DRES values: 18». 2A HE. SPECIAL OFFER 
CV1123 (EF8), (VRI23), 6.3 | each. Magnetron, CV186, | dozen. , , —NOW AVAILABLE 


v. 5i- each, 36/- per dozen. | Wpeach, | E.R. Tubes, Type ACRI3 
TRANSMITTING VALVES | (CV1385). A perfect _re- 


placement without alteration 
£3 | for the VCR97. Guaranteed 
£3 | free from ‘‘ cut-off,”” price 
30) 35/-. ‘Send 3d. for latest 
I | valve list of hundreds of 

| types at lowest prices. 


TERMS OF BUSINESS 


Postage and Packing is free for orders over £2 in value unless otherwise stated. Under this amount, please include 
\/- for orders up to 10/- and 1/6 for orders over !0/- C.O.D. orders cannot be sent under 20)-. 


152-153, FLEET STREET, E.C.4. Phone: CENtral 2833—and at—207, EDGWARE RD., W.2. Phone: AMBassador 4033 
207, Edgware Road is open until 6 p.m. on Saturdays. 


WIRELESS WoRLD May, 1951 


OPDEMIER RADIO COMP) 


MORRIS & CO. (RADIO) LTD 


LONG RANGE TELEVISOR KITS FOR— 


LONDON & BIRMINGHAM MODELS STILL AVAILABLE 


USING VCR97 $17 -17-O INCLUDING TUBE 


(CARRIAGE & PACKING 15/-) 


As is usual in Premier Kits every single item down to the last Bolt and Nut is supplied. 
All chassis are punched and layout diagrams and theoretical circuits are included. 


FIVE EASY-TO-ASSEMBLE KITS ARE SUPPLIED :— 


VISION RECEIVER with valves, carriage 2/6 
SOUND RECEIVER with valves, carriage 2/6 
TIME BASE with valves, carriage 2/6 

POWER SUPPLY UNIT with valves, carriage 5/- 
TUBE ASSEMBLY, carriage and packing 2/6 


This unit includes the VCR97 Tube, Tube Fittings and Socket and 
a 6in. P.M. Moving Coil Speaker with closed field for Television. 
The instruction book costs 2/6, but is credited if a Kit for the 
complete Televisor is purchased. 


Any of these Kits may be purchased separately ; in fact, any single 
part can be supplied. A complete priced list of all parts will be 
found in the instruction book. 


20 Valves are used, the coils are all wound and every part is tested. 
All you need to build a complete Television Receiver is a screw- 
driver, a pair of pliers, a soldering iron and the ability to read a 
theoretical diagram. 


The following sensitivity figures prove that the Premier Televisor Kits are 
capable of reception at greater distances than any other standard commercial 
kit or receiver whether T.R.F. or Superhet 

VISION RECEIVER 


Sensitivity ... i . 25uV. for ISV. peak to peak measured at the 
Anode of the Video Vaive. 


Sound Rejection ‘ .. Better than 40 db. 
“ELECTROSTATIC”’ Adjacent Sound Rejection ... Midland Model. Better than 50 db. 


CONSTRUCTION SOUND RECEIVER 
BOOK 26 Sensitivity . Wu. Vision Rejection, better than 50 db. 


NEW PRE-AMPLIFIER FOR FRINGE RECEPTION AREAS 


We can supply the complete kit of parts to make this wide band width Pre- 
Amplifier using 2-717A Pentodes. For use with Televisors able to supply 
130v. 20 mA., H.T. and 6.3v., .3 amps. L.T. 


Completely screened. Includes valves, chassis, diagrams, etc. 27/6 


SEPARATE POWER SUPPLY UNIT KIT IF REQUIRED. 
(REQUIRED BY BOTH PREMIER KITS) 


21/- 


When ordering Yelevisor or Pre-Amplifier Kits 


PLEASE STATE IF THE LONDON, BIRMINGHAM OR HOLME MOSS 
MODEL IS REQUIRED 


CALLERS TO 
207, EDGWARE RD., W.2 Phone : AMBassador 4033 (Open till 6 p.m. Saturdays) 


AND 152-153, FLEET STREET, E&.C.4 Phone : CENtral 2833 


Terms of Business : Cash with order or C.O.D. over €1 


May, 1951 WIRELESS WORLD 


=e | DEVIER RADIO COMPA 


MORRIS & CO. (RADIO) LTD 


HOLME MOSS & KIRK-O-SHOTTS—NOW AVAILABLE 


USING 9" OR 12" MAGNETIC CR. TUBES 


P r including all parts, valves and loud- 
£19°19°0 ‘camer but " aahading C.R. TUBE 


(Carriage and Packing 15/-) 


CIRCUIT DETAILS 


The Vision Receiver consists of 4 R.F. 
stages (EF54's) which are followed by a Diode 
Detector and Noise Limiter (6H6) which is 
directly coupled to the Video valve (EF54). 
Complete Kit with valves, £3/160 

Carriage and packing 2/6. 


The Sound Receiver comprises 3 R.F. stages 
(6SH7's) followed by a Double Diode Triode 
(6Q7) which acts as Detector and L.F. 
Amplifier. A Noise Limiter (EA50) is 
also incorporated. The output valve (6V6) 
drives a 10in. P.M. Moving Coil Speaker with 
closed field magnet, which is included in the 
time Base Kit. 

Complete Kit with valves, £3/1/0. 

Carriage and packing 2/6. 


The Time Bases employ blocking oscil- 
lators on both Line (6SH7 and 807), and Frame 
(VRI37) and 6V6. E.H.T. (Non-lethal) is 
taken from the Line Output Transformer 
through a voltage doubler employing two 


valves (VUII1). The Sync separators are 6H6 “MAGNETIC” 
and 6V6. 


, CONSTRUCTION BOOK 
Permanent Magnet Focusing. 3/- 


Complete Kit with valves, £8/5/6. 
Carriage and packing 5/-. 


WELL MADE WALNUT FINISH 
The Power Supply is from a double-wound 


mains transformer completely isolating the PEDESTAL CABINETS 
receiver from the mains. The H.T. Rectifier FOR 6in. TUBE KIT £5. 10. 0 


is a 5U4G. Mak, SCA ee 
Complete Kit with valves, £4/16/6. ce se eS ee 


Carriage and packing 5/-. CARRIAGE & PACKING 7/6 
EACH KIT OR INDIVIDUAL PART AVAILABLE SEPARATELY 


PLEASE NOTE 


OWING TO RAPIDLY DIMINISHING STOCKS, BOTH 
TELEVISOR KITS WILL ONLY BE AVAILABLE 
UNTIL JUNE 14th. 


ALL POST ORDERS TO OUR NEW FACTORY AT 


740 HIGH RD., TOTTENHAM, N.17. = JOTTENHAM 537! 
TERMS OF BUSINESS, CASH WITH ORDER, OR C.O.D. OVER EI. 


BUILD A PRO 


WIRELESS WoRLD 


MORRIS & CO. (RADIO) LTD 


FESSIONAL 


May, 1951 


LOOKING RADIO 


AT: LESS THAN HALF TODAY’S PRICE 


Two modern receiver kits are available. 
Bakelite Cases, size |2in. x Sin. x 6in. 

Each Kit is complete in every detail, nothing has 
struction very simple. 


T R F Valve line-up :-— 

EF22 H.F. Pentode. 

VRI16 Detector 

CV1iSiIO Beam Power Output in the A.C. model. 
The A.C.'D.C. Output Valve is 12A6. Both use 
Metal Rectifiers. 

Waveband coverage is for the Medium and 
Long Bands. 

Price £5196. (Carriage and packing 2/6.) 
With Walnut or Ivory Cabinet 


WILLIAMSON AMPLIFIER KIT. 


We can supply the Kit of Parts for the latest 
version of this famous amplifier complete in 
every detail for £10/10/-, with valves, output and 
mains transformers 


BATTERY CHARGER KITS. 


All incorporate Metal Rectifiers. Transformers 
are for use on 200-250 v. SO cycle Mains. 

To charge 6 v 
resistance 


Accumulator at | amp. with 
supplied to charge 2 v., 

To charge 12 v. accumulator at | amp., 27/6. 
To charge 12 v. accumulator at 4 amps. with 
variable resistance and meter as illustrated, 75/-. 


NEW BABY ALARM KIT. 


A complete Kit of Parts in plastic cabinet to 
construct a device to enable baby’s cries or 
even breathing to be heard in any selected room 
in the house. Covsists of a 2-valve amplifier | 
(mains operated) with midget telephones which 
are used as microphone and loudspeaker. 
May be left permanently connected. Complete 
with valves, circuit and instructions for 200- 
250 v. A.C. mains, 55,-. 


A three-valve, plus rectifier, T.R.F., and a four-valve plus rectifier superhet. 


to be made or improvised 


NEW A.C. ALL-WAVE SUPERHET KIT. 
7 valves (plus rectifiers) for 200-250 v., 40-60 
cycles A.C. mains. 

4 wavebands, 13.6-52, 51-190, 190-540 and 900- 
2,100 metres. 

Pick-up input. Uses 6K7, 6K8, 6K7, 6B8, 6J5 and 
two 6V6 in push-pull, giving an output of 10 
watts. 

Specially designed O.P. transformer to match 
6V6's to 3 and 15 ohm speakers. 
Negative feedback is applied over 3 
giving a high fidelity output. 
is incorporated, £145 /-. 


stages 
Tone control 


Also available for A.C.'D.C. mains. 
tion as above except that valve 
6K7, 6K8, 6K7, 6Q7, 6J7, 
Kit form at €£13/8 10. 


H.T. ELIMINATOR AND TRICKLE 
CHARGER KIT. 


Specifica- 
line-up is 
two KT33C. In 


All parts to construct an eliminator to give an 
output of 120 volts at 20 m/a. and 2 volts to | 


charge an accumulator. 
35)-. 


MAINS NOISE ELIMINATOR KIT 
Two specially designed chokes with three 
smoothing condensers with circuit diagram 
Cuts out all mains noise. Can be assembled 
inside existing receiver, 6/- complete. 


Uses metal rectifier, 


| balanced armature units. 


METER KIT. 


Both are housed in attractive 


Easy to follow, point-to-point diagrams are supplied, making con- 
They are for use on 200-250 volt mains, and both A.C. and Universal Models can be supplied. 


The Dials are illuminated, and the receivers psesent an attractive appearance. The increased prices are regretted but unavoidable. 


SUPERHET Valve line-up :— 

6K8, 6K7, 6Q7 and CV!ISIO Beam Power Output 
in the A.C. Model. 

The A.C./D.C. Output Valve is 12A6. 
use Metal Rectifiers. 
Waveband coverage is 
1,000-2,000 m. 


Price £7/19/6. (Carriage and packing 2/6.) 
With Walnut or Ivory Cabinet. 


Both 


16-50, 190-540 and 


GRAMOPHONE AMPLIFIER KIT. 


Consists of complete Kit of Parts for a 24 watt 
Mains-operated 2-stage Amplifier for use with 
any type of pick-up. Volume and tone controls 
are incorporated Output impedance is 3 


AMP147. Price complete, 59/6. 
For 200-250 v. mains with valves and diagrams. 


TELEPHONE KITS. 


2-station 
units as 


Build yourself a 
two complete 


telephone with 
illustrated. Uses 
No batteries needed. 


15/- Set of two Units. With diagrams. 


A 500 MICROAMP MC. 
METER, with separate High Stability, High 
Accuracy, Resistors to measure, 15, 60, 150 and 
600 volts D.C. Scale length Iiin., diameter 
2tin. 15/- the complete kit. 


ALL POST ORDERS TO OUR NEW FACTORY AT 


740, HIGH ROAD, TOTTENHAM, N.17. 


Terms of Business: 


Cash with Order, or 


Tottenham 5371 
C.0.D. over £1 


May, 195i 


MOVING COIL METERS 
All 2tin. outside diameter. 
a or amp. 
76 40 v. 


59 
All 34in. outside diameter. 
30 mia 106 500 microamps 
Thermocouple meters : 
3 amp. 5- 
3tin. 2 amp. 
Electrostatic ditto, 5K, 44in. 


METAL RECTIFIERS. 
Bridge type : 


8- 

Half wave : 

4- 300 v. 75 mia 

E.H.T., Pencil Type : 
650 v. | m/a., 4/7 each. 

1,000 v. | m/a., 6/— each. 
Outputs given are half wave. Two of either 
Rectifiers can be used in voltage doubling. 


Output 


CRYSTAL MICROPHONE. 
An entirely insulated crystal microphone which 
can be safely used on A.C./D.C. amplifiers. 
High impedance. No background noise, really 
natural tone. 
disc 


recording and sound projectors. Price 


R.107 RECEIVERS in partly dismantled con- | 
investment for | 
Only available to | 


dition. A wonderful spares 
R.107 owners, 50/- each. 
callers. 


POWER PACKS, input 200-250 v., 50 cycles. 
Output 330 v. 60 m/a, 6.3 v. 2-3 amp. and 6.3 v 
3 amps for 6 x 5 rectifier. Mounted on 
metal chassis approx. 6 6in., fully smoothed, 
19/6 each ; 65 rectifier, 8/6 each. 


WELDING OR GROUND HEATING 
TRANSFORMERS. input 230 v. Output 
15 v. 60 amps. Tapped at 14-13.5-13 v. 74x 
7x6in. Weight approx. 50 Ib. Price 55)-. 
Carriage and packing, 15/-. 

We have a limited number with broken ter- 
minal boards that we can offer at 35/- plus 
carriage etc. 


SUPER QUALITY TELEVISION MAGNI- 


FYING LENS. To suit Sin., 6in. or 7in. tubes. 
Increase picture size considerably, 25 /- each. 


P.M. MOVING oom. LOUDSPEAKERS 
(3 ohm vic.) 

2tin. Personal | Type as ohm vic.) 

BER, BPs niccccsse ; EO Bin. Plessey 

Sin. Rola... 126 12in. Truvox ... 

6in. Truvox 12/6 

Sin. Speaker in handsome plastic cabinet (cream 

or walnut), 6x6in., with v./control, 27/6. 


MOVING COIL LOUDSPEAKERS. 
ROLA éiin. ENERGISED, 1140 ohm field, 
with pentode O.P. Transformer, 15/- each. 


PLESSEY Sin. PERMANENT MAGNET, 
with extra heavy magnet and pentode O.P 
Transformer, 12/6 each. 


TLV. Aa RUBBER MASKS (CORRECT 
ASPECT We can supply a _ specially 
designed white Rubber Mask for 6in. C.R 
tubes at 7/6 each. 

9in White Masks, 9/6. 
16/11. Round or flat faced. 


12in. White Masks, 


The ideal Mike for tape, wire and | 


| ments I6}$in. x 13}in. x 
| small compartment !6tin. x Shin. x tin. at 


Wrrecess WorLD 


MORRIS & CO. (RADIO) LTD 


GIVE YOUR HOME-BUILT RECEIVER 
THAT PROFESSIONAL LOOK. 


We can supply all the parts to help you. 
Bakelite Cabinet (Brown or Ivory) ... 


Punched Chassis ) 
3 valve plus rectifier T.R.F. 56 
or 4 valve plus rectifier, Superhet 

Engraved Glass Dials 

16-50 and 180-550 metres 

or 180-550 and 800-2,200 m. , 

or 16-50, 180-550 and 800-2,200 m. J) 


All with station names, new wavebands 


176 


T.R.F. COILS. 
180-550, 800-2,200 metres, pair 


SUPERHET COILS 
16-50, 180-550, 800-2,000 metres, set 


CORD DRIVE ACCESSORIES FOR 
ABOVE. 


Drum (22in. diam.) 
Driving Head 
Double Pointer 
Spring 
Nylon Cord (yard) . 
Dial Back Plate 
CIRCUIT DIAGRAMS 
For T.R.F. or Superhet Receivers, each 


PORTABLE L.S. CABINETS. 


To take 1!0in. Speaker. Internal measure- 
tin. There is also a 


the top for Cables, etc. 


| This is an ideal Cabinet in which to construct a 


portable amplifier, and a chassis specially made 


| to fit the Cabinet can be supplied if required. 


CABINET 
106 
Carriage and 
Packing 2/6 


CHASSIS 
to fit size 
164in. x Stin. 
«x 2in. deep 
66 


SV 


THE CHANCERY LONG PLAYING 
ATTACHMENT G.33 (Patents Pending) 
FOR LONG PLAYING RECORDS ON 
YOUR EXISTING RADIOGRAM OR 

RECORD PLAYER. 


The Chancery G.33 is a precision engineered 
device of advanced design, its compactness and 
tts simplicity of operation and fixing enabling 
users of normal radiogramophone and record 
playing equipment to enjoy the outstanding 
reproduction and other known advantages of 
long playing records 

Reduction of speed from the standard 78 
r.p.m. is obtained by an epicyclic transmission 
and reduction mechanism, ensuring a constant 
speed of 334 r.p.m. without rumble noise, 
provided that the gramophone motor with 
which it is employed is satisfactory. It embodies 
a specially designed high fidelity Decca Crystal 
Pick-up with a light weight balanced arm 
fitted with a sapphire stylus having a pressure 
weight of approximately 10 grammes on the 
record. Wear on records is thus reduced 
to negligible proportions, and surface scratch, 
so much of a nuisance in the past, is now almost 
compl (tt is absolutely impera- 
tive that a microgroove pick-up be used with 
long playing records.) 


THE CHANCERY LONG PLAYING 
RECORD ATTACHMENT G.33 has the 
outward appearance of a standard gramophone 
turntable of the usual !0in. diameter but with 
a depth of in. It has merely to be placed on 
the existing turntable and no special fixing 
is required. Price complete including Decca 
High Fidelity pve Pick-up €6/1/-. Price less 
Pick-up €3 12 6. 


3-GANG CONDENSERS. Modern bar type, 
.0005 mfd. jin. diameter spindle, ceramic 


insulation, 5/- each. , 


EMI AUTOCHANGER. 
Plays eight 10in. or I2in, Records (not mixed). 
Rim drive, mounted on Unit Plate I4in. square 
for 200-250 volt A.C. mains. Fitted with 
(Marconi No. 14 P.V.) high fidelity —_ he 
pick-up with matching Vounciavdaar ail 8 
including tax. 


PLESSEY RIM-DRIVE GRAMOPHONE 
MOTOR, mounted on Unit Plate, with auto- 
stop, !0in. turntable, for 200-250 volt AC. 
mains. Fitted with high fidelity magnetic 
Decca pick-up with sapphire stylus. 15)-, 
including Tax. 


WRITE FOR oS OF 3-SPEED 
GRAMOPHONE TORS AND 
RECORD CHANGERS. 


BLOCK CONDENSERS. Jelly filled. | 
mfd., 1,500 v. working, 2/- each, 18/- per dozen ; 
| mfd., 600 v. working, 1/3 each, 12/- per dozen : 
2 mfd., 800 v. working, 1/9 each, 17/- per dozen. 


CARBON RESISTORS 
Best quality, 4 watt, 33002, 6800, 6.8K., 680K. 
+ watt, 1600, 1900, 6.8K. 
1 watt, 220, 2200, 3900, 4500, IK., 


-. 1K. 4.3K., 
47K., 3 watt, 4700, 9 

vy at Ad. each or 3/6 per aaa of one type or 
36+ pei gross of one cype. 


CAK 4-PIN, 12 VOLT, NON-SYNC. 
VIBRATORS. 5- each. 42- per dozen. 
Transformers for same 8/6 each, £4 doz. 


CALLERS TO: 
152-153, 
Phone: 


Terms of Business: 


FLEET STREET, 
CENtral 2833 
Cash with Order or C.O.D. over £1 


E.C.4 207, 


and at 


EDGWARE ROAD. W.2 
Phone: 


207, Edgware Road is open until 6 p.m. on Saturdays 


AMBassador 4033 


74 


ELPREQ PAGES 


wise 


ci7B. 


TAG STRIPS. Paxolin mounted 


Two lugs, one earthed, 3d. 
Bin CI7A. 

Three lugs, centre earthed, 4d. each. 
Bin C17B. 

Four lugs, one end earthed, 5d. each 
Bin C17C. 

Six lugs, two ends earthed, 6d. each 
Bin CI7E. 


each 


EESTI TIT E SE 


° 


$$$88888338 


creck 


GROUP PANELS. 
mounted. 


Paxolin 


5 components (10 lugs), 7d. 
Bin C18CL, 

6 components (12 lugs), 8d. 
Bin C18CC., 

11 components (22 lugs), 
Bin C18CR. 


each 
each 


1/- each 


10 CORE CABLE 


10 flexible copper conductors well 
insulated, suitable for mains work 
Covered overall with hard rubber, 
1/6 per yard. 


SENSITIVE RELAY 


Extra light weight 
suitable for high 
radio control, etc. 
only require 2 mA. to operate, solid 
platinum contacts make or break 
adjustable pressure, 13/6 each 


only 1} oz., 
speed work or 
2,000 ohm coils 


A DUAL PURPOSE 
RECEIVER 


With the R1155 Communications 
Receiver, you can either relax to the 
B.B.C. enjoying the same quality as 
with any good receiver, or when the 
mood suits you, you can don head- 
phones and search out the weakest 
station on your favourite band. It 
is undoubtedly a dual purpose 
receiver Its frequency range is 
75 kc/s. to 18 me/s., it uses 10 valves 
and is fitted in a black crackle case 

Made for the R.A.F., so obviously 
a robust receiver which will give 
years of service. We have available 
models as delivered from Ministry, 
unused at £8/19/6, used at £6/19/6. 
We have found even the unused 
models owing to long storage need 
certain components replacing, and 
need re-aligning and adjustments 

We have serviced some of each and 
can guarantee them to be in perfect 
working order Price unused 
£9/19'6. used £7'19/6. If you 
cannot call to collect, please include 
an additional 10/- to cover cost of 
transit case and carriage. This is 
partly returnable to you if and when 
you return the transit case. 


WIRELESS WORLD 


PLUGS & SOCKETS 


SOCKET STRIPS. Paxolin mounted. 


Two L.S. 6d. 
Bin C 
Two. os engraved A.E. 6d. 


ane engraved each 


each. 


engraved P.U. 6d. each 


engraved Dipole 6d. each. 
Pir, C19B 

Two socket plain. sd. each. Bin C18B 
Three socket engraved DIP and E. 9d. each 
Bin Ci6D. 

Three socket engraved Al, A2 
each. Bin C19 

Four socket « engrav ed A.E. Pickup, 9d. each. 


Bin C19E. 
Four socket papeet P.U. Ext. L.S. 9d. 
S16E 
od. each. Bin C16C. 


each. Bin C 
Five socket plain. 
3 PIN PLUG AND SOCKET 
Very useful for connecting up gramophone 
pick-ups, extension loudspeakers, etc 
offer this at a really knock-out price, 
8d. per pair 


and E. 9d. 


namely 


“agp 


each 
Dsic 


TELEPHONE JACKS AND PLUG 

Jack Plugs, 

Bin D31A. 

Jack Socket for D31A. 10d. ea. 

Jack he thin type fibre insulated. 
>. 


Bin D 
Jack socket for D31D, 


bakelite, 7d. 


1/3 each. 


one hole fixing for 


mounting on metal panels, complete with insu- | 


lating and spacing washers, 1/3 each. Bin D31C. 


B7G PLUG 
With hard rubber body, fits into standard B7G 
valve holders, ideal for joining small chassis, 
etc., 1/4 each. 
933BL 40) Seven way brass 
ideal for portable 
Price 2/3 each 
D33BR & D33BL 


apparatus. 
half. 


WANDER PLUGS 


Insulated split-pin type, blue 3d. each. 
D31F. 
on split-pin type, red, 3d cach 
D32E. 


Bin 
Bin 


Larger banana type, black, 6d. each. Bin D32D. 
Lockable wander plug, can’t fall out 9d. each. 
Bin D30A 


MINIATURE FLEX CONNECTORS. 
Plug and socket complete, ebonite, non- 
reversible Ideal for toys, razors, etc., 
2 amp rating, 9d. pair. Bin D32B. 


Hei 


CO-AXIAL PLUGS AND SOCKETS. | 


Suitable for car radios as well as T.V. for mic. 
leads, etc. Plugs 6d. each. Bin D32AR. 
Sockets 7d. each. Bin D32AL 


TERMINALS. Screw and Spade. 


Spades, red or ene for L.T. Batteries. 
3d. each. Bin C18E. 


Spades, heavy duty, fit ex-Government car 
batteries. 9d. each. Bin C20A. 


Screw Earthing terminals, flat bottorn plate 
for flush mounting, with soldering tag. 
4d. each. Bin C19C. 


Earthing screw terminals, 2BA, 
for connecting two spades (as 
together. 9d. each. Bin C20C. 


also used 
C20A 


Screw down terminal 4 B.A. with plain 
insulated head. 5d.each. Bin C80F. 
Screw down poet al) 


metal, 6 B.A., 


| 4d. each. Bin C21 


We can | 
| M.C.W. or ’phone operation. 
| specification is briefly as follows : 


| the R.A.F.). 


cased plug 


Bin | 


| ordering 
| only 1/6 each. 


| time of service. 
with pointer knob, 4/9. 


SLIDLOCK FUSES 
15 amp., very latest pattern for 
mounting on the front of instru- 
ment panels, etc. Price 1/6 each 


WE HAVE FOUND 
A FEW MORE 


| We thought we were out of stock, 


but while clearing one of our ware- 


| houses we came across a smail 


quantity of that famous transmitter 
the T.1154. This is a medium high- 
powered transmitter for C.W., 
The 


The power output stage consists of 
a pair of PT15 pentodes driven by 
a ML6, a further ML6. provides 


| grid modulation at approximately 
Bin D31B. | : 


70 per cent. Frequency coverage 
is 200 kc/s to 10 mc/s on three bands. 
These are undoubtedly first-class 
transmitters (they were made for 
Price only £7/10/0 
each, unused, complete and perfect. 


TOGGLE SWITCHES 
Metal body standard size, made by 
our leading maker. Available with 
round dolly or with special V cut 
dolly. State which type when 
Price while stocks last 


30 AMP. ROTARY SWITCH 


Double pole ON/OFF, a very 


| robust switch, made by one of our 


most famous firms. . Will give life- 


Price complete 


i - —— as 
METAL DIVIDERS 
Really well made for Government 


workshops. Ideal for marking out 
on metal chassis. Price 3/6. 


HEADPHONES 
The famous DLR2, unused and in 
perfect order. Price 7/6 per pair. 


MORSE KEYS 
Made for the army, new and in 
perfect condition. Price 1/3 each. 
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JUMBO VALVE BASES 


Ceramic 


4-pin for 
valves. 


Price 3/6 each. 


POWER PACK FOR ALL-DRY 
RECEIVERS 

Output 90 v. H.T. and 7.5 v. L.T. 
using metal rectifiers. Fitted into 
a bakelite case, size only 3} x 2? x 14, 
complete with flex and mains input | 
plug. Suitable for A.C. or D.C. 
mains. Price 19/6. 


FLEXIBLE COUPLINGS 


Cowes These are some- 


times known as 
bellows couplings 
because they will extend as well as 
bend. They are ideal for joining 


transmitting | 


shafts which are out of alignment | 


and for slug tuning controls, where 


the core has to come in and out. | 


Price 1/9 each. 
LESS THAN HALF PRICE 


15 amp. 
tered switch 
plug, _ bakelite 
moulded sur- 
face, mounting 
type, made by 
very famous 
.maker, made to 
B.S.S. 8/6 each. 


STILL AVAILABLE— 


At a non-repeatable price, the parts 
for a miniature tuning heart which 
will tune long and medium waves 
and which will not take up much 
more than 1 cubic inch of space. If 
you have planned to build a personal 
set or a tiny radio, then here is an 
capers not to be missed. For 
only 8/6 we supply a two-gang 
tuning condenser and a pair of dust- 
cored dual-wave coils, ultra small 
but nevertheless very efficient. We 
will also supply ‘free of charge 
circuit diagrams of a battery and a 


mains set using these ye and 
further, if you care to |, we will 
these sets. 


padly demonstrate 
imited stock, so order without 
delay. 


INFRA-RED CONVERTER 
CELLS 


A new use for these was suggested 
in the March issue of this journal ; 
we still have fair stocks, and will 
supply at 9/6 each or six for 52/6. 
(We are told that they cost approxi- 
mately £12 each to make.) We have 
a little data and will supply this 
where requested. Brief specification 
of the tube is that it consists of a 
silver caesium screen which lights 
up when struck by th electrons 
released from its cathode by infra- 
red rays. This cell was developed 
for seeing in the dark, but as it is a 
form of photo-electric cell, it can 
also be used in many of its applica- 
tions, such as burglar alarms, count- 
ing, smoke detecting and other 
devices 


vt 


Cheenisian EQUIPMENT (2) ELECTRON HOUSE, Windmill Hil, RUISLIP MANOR, MIDDX. 


Pid 


a 


| Relay is as follows : 


shut- | 


Orders under £2 add 1/6, under £1 add 1/-. 
items at time of going to press. List 6d. Closed Wed. Aft.—Open All Day Sat. 


WIRELESS WORLD 


AMPLIFIER RACK 


This stands pupesnineadly 6ft. high, and 
was made originally for the G.P.O. The 
top. — contains the amplifier proper, 
which consists of an A.C. mains-driven 
power pack, capable of delivering 200 mA. 
« 400 v. and, of course, the normal L.T. 
lies, and the amplifier itself uses an 
M L4 feeder and two PX25’s in the output 
Stage, giving approximately 25 watts. 
top deck als 
output transformer. The lower punel 
contains the feeder unit which can be used 
as. a pre-amplifier for microphone and 
ramophone work. You will observe that 
on the rack there is moe space for fitting 
a monitor speaker and an RE. unit if same 
are require Note that the anode current 
of the PX25 valve is monitored by a 2}in. 
flush meter. Further note that these 
amplifiers were made by the famous 
MARGONI company. Price complete as 
illustrated but less valves, unused and 
only very slightly storage soiled, is only 
£12/10/0 each, plus carriage at cost. 


— WIN £5 — 

You can have a lot of fun and at the 
same time stand a chance of 
winning either the first prize of £5 
or one of the £1 consolation prizes. 
you have to do is to suggest 
some new use for our Impulse 
Relay. The action of the Impulse 
Current to the 
solenoid causes the ratchet wheel to 
rotate 1 notch per impulse. A 
built-in ——_ switch converts 
the A.C. 4 into impulses and 
keeps the , y, Poin until it is 
switched off by either or both of two 
independent switches, which form 
part of the complete relay. We can 
~ ply Rey mpulse Relays at 
each, and we can also supply 

; ‘booklet of circuits for 1/9, 


MAKING A RIBBON SPEAKER ? 


The January issue of this Journal showed how this could be done, 

use of an ex-W.D. Magnetron Magnet. We understand the 

results are really first-class. In response to many requests, we have 

been able to secure a small quantity of American-made Magnetron 
ts. The price is 35/- each. 


6-VOLT AMERICAN HEAVY-DUTY BATTERIES 


Made by one or other of the most famous 
American battery companies. For re- 
liability and long service between charges 
these are in a class of their own. Capacity 
rating is 140 amp-hour. We ve a 
limited quantity of these batteries avail- 
able, unused—in fact they have never 

m filled with acid, and the price is 
£5/10/0, — extra at cost depending 
upon your locality. 


Novelty radio in coloured plastic 
cabinet, only 6in. high, ideal for a 
nursery or bedroom, complete with 
built-in moving coil speaker, 2-gang 
ming condenser, volume control and 
ON/OFF switch, all wired up ready 

rate as soon as valves are fitted. 

off dry batteries or through our 
19/6 power units. Valves required are 
three cf type 1T4 and one of 3V4 or 
384. Because of a frustrated export 
order, we are able to offer these sets 
brand new and perfect, complete except 
for valves, at the remarkable price of 
49/6 cach, postage and insurance 2/6 
extra. Don’t delay—send your order 
to-day. 


his | 
© contains the heavy duty | 


| on highe 


Postable items can be sent C.O.D., additional charge approx. 1/-. 


EX-ROYAL NAVY SOUND 
POWERED TELEPHONE 


These require no batteries, and will 
go ag ¥ long aye without ape 


= which a a high = 
note, easily heard above any other 
noise. 0 fitted with an indicator 
lamp which in quiet situations can 
be weed instead of the sounder, or 
where several ‘pl are used 
together, will indicate which one is 
being called. Size 7jin. x 9in. x 
7tin., wall mye designed for 
ships’ use, but ly suitable for 
home, office, fem = Bang factory, 
arage, etc. Price 37/6 each, plus 
6 carriage. 


PYREX AERIAL INSULATORS 


Ideal for aerial 
connections 
through cabin 
walls or through 
panels. Consists 
of glass dome 
with threaded 
rod and terminal 
ends, and metal 


| fixing fleage. 
Price 2/=+ each 


SHEET PAXOLIN 


Invaluable for when you are experi- 
menting. Size 6in. x 6in., 1I/-. 
Size 12in. x Bin., 2/-. Size 12in. x 
12in., 3/6. Size 24in. x 12in., 6/-. 


Average thickness, 1/16in. 


REPLACING THE U.U.8. 


You can overcome the shortage of 
high current indirectly heated 
rectifiers by using a Thermal Delay 
witc You simply connect this 
across the heaters of a directly 

FW 4/500 


| heated rectifier such as 


and the H.T. will not be switched 


| = until after the other valves have 


had ample time to warm up. The 
delay switch is as illustrated, with 


| the addition of a protective cover 
| Price 3/9 each, the heater voltage 


is 4, but of course can us 


gher voltages with a limiting 
resistant. 


Good stock of all 
Telephone: Ruislip 5780 


WIRELESS WORLD 
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GARLAND BROS 


HIGH-CAPACITY PRECISION MICA CONDENSERS : By leading 
manufacturers. Accuracy plus or minus 0.5 (point five) per cent of stated 
value. Pure mica and copper foil 

(b) 0.023570 uF... 1/3 (bl) 0.027400 uF... 1/6 (c) 0.035020 uF 

(d) 0.040710 uF ... 16 (e) 0.055820 uF 16 (f) 0.065350 uF 

(ft) 0.082910 uF 16 (g) 0.087460 uF 16 (h) 0.108435 uF 

(i) 0.123750 uF ...19 (j) 0.147000 uF 19 (k) 0.205276 uF 
Many close tolerance standard values may be made up by parallel or —s 
combination of above, e.g.; 4k -i-e=luF ; 2k +g=O.5uF; c+ f=0.1, 
(A table of over 150 series and parallel combinations of these 8 ermal 
invaluable . calculating filter networks etc., is available on receipt of 
24d. stamp 

CONNECTING BLOCKS. Heavy construction, 20 way with 2 B.A 
set screws. 7iin. x lin. x din., 2.6 each 

CONDENSERS (pFs). 2, 4, 10, 15, 20, 25, 50, 75, 100, 160, 200, 6d. each 
5/6 per doz. 300, 330, 500, 1,000, 5,000, 9d. each, 76 per doz. 

VISUAL INDICATOR TYPE 3 (10@ 4). Containing two moving-coil 
movements, one 0-300 uA linear, and the other a sensitive centre zero 
movement ideal for use as null-indicator in bridges etc. 3/- each. 
PULLIN MOTORS. Type A3R. For 24v. D.C. 3hin. x 2din x 2in. 86 


each. 

METAL eee SHEARS. A robust tool, one-inch blades, will cut 
up to 16s.w.g. aluminium. Per pair, 2- ; per doz. pairs, 21/- 
MOVING- EoiL MICROPHONES. By Lustraphone. 
fitting. A blocked amoors order enables us to 

offer these at £3/15/- 


Standard thread 


T.R.F. COILS: M. and L. wave with reaction winding. Per pair, 6/6. 
TELEVISION LENSES : for 9in. tube, 50/-, with filter, 55/-. For !2in. 
Tube, 70'- ; with filter, 75/-. 
HEATER TRANSFORMERS: Pri. 
Pri. 230 v , Sec. 12 v. IA. 7/6. 
TELEVISION FILTERS : For viewing in daylight or artificial light with- 
out strain. Will fic your set without necessitating any alteration. For 
9in. Tubes, 15/- each. For !2in. Tubes 18/- each 
PLUGS AND SOCKETS : Pye angle, I/- ; Pye straight, 1/3; B. & L. 
S-pin, 16; B. & L. 7-pin, 1/9; B. L. 10-pin, 2-; Jones 6-way, 1/6; 
Jones 8-way, 19 ; Jones 10-way, 2/- ; E.H.T. Single 1-. The above prices 
include plug and socket in all cases. Pye T-pieces, 6d. Pye connectors, 6d. 
Now in stock : Pye Angle P. & S. to fit tin. cable, 1/3 complete. 
MOTORISED SWITCH ASSEMBLY: Type |0FB/556. Containing 
24 v. miniature motor, 2gin. x Ifin. x Igin., gearing, switch contacts, etc. 
Ex-Govt. Motor only tested. 10/- each. 
POTENTIOMETERS : Unused ex-Govt. Carbon, 3k, 10k, 20k, 50k, 
100k, 200k, 500k, Im, 2m, 3m, each 16. Wirewound, 52, 52, 502, tk, 2k, 
Sk, 8k, 20k, 25k, SOk, each 2/6. Special offer : Your assortment of 6 carbon 
and six wirewound pots as above for 15. 1000 Iw. pre-set pots, wire- 
wound, | 6 each, 15)- per doz. Humdingers, 0-1002 6d. each, S/- per doz. 
HARMONIC FILTER UNIT NO.2 Type No. ZA10884, used with 
Wireless Set No. 36. Range 20-40 mc/s. Ideal for conversion for T.V.1! 
suppression. Containing two wide-spaced 
ceramic knob-tuned !00pF variable condensers 


230 v., Sec. 63 v. IS A. 69; 


JUNEERO ENGRAVING TOOL. For 
operation on A.C. 200-240v. Engraves metals 
or plastics. Complete pre-shaped and punched 
kit, with drawings and instructions, requiring 
only screwdriver for assembly. Invaluable 
in workshop. Each 8/6. 

STABILIVOLT TYPE VS68. Similar to 
STV280 40. Operating voltages 280, 210, 
140, 7Ov. Max. electrode current 60 mA. 
A further large purchase enables us to offer 
these at 7/6 each, or 78- per doz. while stocks 


last 
UNIT OFFER. Ex- Gove Indicator Unit Type 
6A. For TV or “W.W oscilloscope 
Containing VCR97, 4 x EFSO, 3 x EB34, 
10 w/w pots, 2 carbon pots, 4-pole 3-way and 
other switches, condensers, resistors, etc., 
etc. Brand-new in original transit cases. Our 
price £3126 carriage forward 

DECCA TWO-SPEED GRAM MOTORS : 
For 334 and 78 r.p.m. records. Delivery from 
stock. Price (incl. P.T.) €5/19/10. 

DECCA TURNOVER PICKUP: A 
crystal pickup with turnover head for use 
with above or other two-speed motors. 
Delivery from stock. Price (including P.T.) 


BENDING DIE 
FOR STRIP 


——- wat .e 


£3,194. 

SPEAKER CABINETS: [7in 

6tin o.d., I64in. x I34in. x Shin 

take |0in. speaker. With carrying handle 
and separate cable compartment at top 
Soundly constructed in wood, these are ideal 
for dance band use. 10/6 each, carriage and 
packing 26 
P.O. RACKS : Sift. 6in. high by |9in. wide. 
Available again, but early ordering essential, 


this journal. Tool, é1. 


JUNEERO TOOL AND 
XAKTO SLIDE GAUGE 


Bends, shears, punches and threads 
little jobs that waste your time. 


Protractor, for use with above Juneero Tool, 7/6. 
Trade supplied. 


with calibrated escutcheons and pointer 
knobs, inductances, indicator lamp etc., in 
metal case with co-axial input and output. 
Used. Each 66. 
WAFER SWITCHES : S.P. 3W. I/- each ; 
3P. 2W. 16 each; 4P. 2W. miniature 2/- each ; 
S.P. 10 W. 1/9 each ; S.P. LIW. 2% each. 
ry oy: gteing 3 Type 10F/11062, 
G.P.O. pattern, D.P.C.O. non-locking, 1/6 
each, 1S. - per doz., £7 per gross. 
CATHODE RAY TUBES : SCPI Electro- 
static Intensifier, type C.R.T., diameter 5in., 
max. second anode voltage 2 kv., max. 
intensifier anode voltage 4 kv., medium 
persistence screen. Brand new in original 
crate or carton, 22/6 each. 
CHARGER VARIABLE RESISTORS : 
2.4 ohms at 6 amps. Worm-driven, 5/6 each. 
AERIAL RODS: Copper plated steel. Fit 
into each other to make up any length 
aerial. Per doz. 2/-; per gross 18/-; per 
thousand £4 10/-. 
TOROIDAL POTENTIOMETERS: On 
ceramic former. 2,400 ohms. at 50 w. Each 5/6 
TX AND S.P. VALVES: CVII4I (Thyra- 
tron), 6/6; VTSO! (TTII), 66; RLIB8, 
46; CV3830 (XH 1.5), 4/6; VUII (4 v. 5 kv. 
Rect.) 46; VUI33 or CVS4 (4 v. 2.5 kv. 
Rect.), 36 ; CV73 (4 v. Beam Tetrode), 3/6. 
MAT RESISTORS : 300 ohm 250 watt, 1.9 
ROTARY TRANSFORMERS : With per- 
manent magnet field, Input 11/12 v., output 
480 v. 40 mA. Each 10/6. 
SMALL-SIZE PAPER CONDENSERS : 
2uF 100 v. wkg., dimensions Ifdin. x Ifin. x 


PROTRACTOR 
SLIDE PLATE 
AND METAL 


VICE TO WOLD ROD FOR 
SCREW CUTTING 


For all the 
As reviewed in 
Xakto Slide Gauge and 


as stocks are limited. 20/- each, collect or 
carriage forward. (Carriage is normally 
between 3/- and 5 -.) 

VALVEHOLDER OFFER: C-F International Octal Valveholders in 
moulded black manor with plated contacts, 4/6 per doz., 48/- per gross, 
£14 per thousand 

“ VIEWMASTER ” AND “ELECTRONIC” TELEVISORS: Ali 
components in stock. Please see previous issues this journal for prices. 
OSMOR “ @ "’ COILPACKS : A selective high-Q coilpack of miniature 
size (lin. x 34in. x 2tin.), with easy one-hole fixing. Type HO, Long, 
Medium and Short, 36/- plus 7/11 P.T. Type LM, Long, Medium and Gram, 
28/- plus 64P.T. Type TB Medium, Long and Shipping, 35/- plus 7/10 P.T. 
Type EX, Medium, Short and Short, 35/- plus 710 P.T. Type B, Long, 
Medium and Short Battery with frame aerial, 37/6 plus 8/4 P.T. Type 
TRF, Long, Medium for T.R.F. Receivers, 30/- plus 6/8 P.T. 

““OSMOR” HF STAGES : Designed for use with above coilpacks. 
For HO, TB and EX Coilpacks, 15/-, plus 3/4 P.T. For LM Coilpack, 13/-, 
plus 2/10 P.T 

OSMOR GLASS DIAL ASSEMBLY : 


with drive mechanism, 24 


3-colour 3-wave, 7in. x 7in. 


din. Ideal for cross-over networks, etc., 4/6 
per doz., 45- per gross ; £14/10/- per thou- 


sand. 
200 ohm. on two bobbins, 4-pole changeover 
with heavy contacts, 3/6 each. 


H.F. CHOKES : 650uH, to pass | A., 
MICA TX CONDENSERS : 


AMERICAN RELAYS : 


1/3 each, 12/- per doz. 

500 pF, 1.5 A. at 4-7.5 Mc/s. Test 5,000 v. 
A.C. for ten minutes. 6 for 5/-. 

MAINS TRANSFORMERS : Pri. 0-200-220-240 v. Secs. 250-0-250 v. 
80 mA., 0-4-6.3 v. 4 A., 0-4-5 v.2 A. Electrostatic screen. Tag connections. 
Universal mounting. Each 18/6. 

MAINS TRANSFORMERS : Pri. 0-200-220-240 v. Secs. 350-0-350 v. 
80 mA., 0-4-6.3 v. 4 A., 0-4-5 v.2 A. Electrostatic screen. Tag connections 
Universal mounting. A truly all-purpose transformer. Each 18/6, 
STABILIVOLTS : Type NSI. Voltage stabiliser and divider. 
voltages 280 v., 210 v., 140 v., 70 v.; 
Again available. Each 10/-. 

1.F. TRANSFORMERS : 465 k/c., standard size, capacity-tuned. Made 
for us by a leading manufacturer Per pair 12 


Operating 
max. electrode current, 80 mA 


ALL_ GOODS NEW AND UNUSED UNLESS OTHERWISE STATED. GOODS SHOWN 4S EX-EQUIPMENT HAVE BEEN FULLY TESTED 
AND ARE IN GOOD WORKING ONDER. PLEASE ADD POST OR CARRIAGE ON ALL, ITEMS. KINDLY PRINT NAME AND ADDRESS 


We maintain a very complete 
Our shop hours are 9 a.m 
which tinies we are «clways pleased to welcome callers. 


GARLAND RADIO 


CHESHAM HOUSE, DEPTFORD BROADWAY, S.E.8 
TELEPHONE : TIDEWAY 4412/3 


and comprehensive stock of valves, cathode tubes and components for radio, 
2 6 p.m. on Monday, Tuesday, Wednesday, Friday and Saturday, and 9 a.m. to | p.m. on Thursday, during 
Post orders to Garland Bros., 


GARLAND 


television and electronics. 


Chesham House, Deptford Broadway, S.E 8 


ALLEN & GOULD 
5, OBELISK PARADE, LEWISHAM, S.E.13 
TELEPHONE : LEE GREEN 4038 


May, 1951 


HI-FI! 


“ EASY-TO-BUILD” KIT 
AMPLIFIER A1 


for AC 200-250 y. only. Kit, incl. 
valves, for gramophone amplifier 
giving high quality reproduction. 
Simple instructions with many 
illustrations enable even those 
without previous experience to 
construct this amplifier. Kit com- 
plete in every detail down to solder 
tags and solder. Pre-drilled chassis, 
group board with all resistors, 
condensers, etc 


Complete kit with in- 
struction manual £4 . 2 . 


Instruction manual only 
Tone control kit 


AMPLIFIER TYPE A2 for AC/DC 200-250 v. 


Employs same fundamental circuit as the Al. 
tion. Kit complete in every detail. 
Complete kit with instructions 
Instruction manual only 

Tone control kit 


RADIO TUNING UNIT TYPE RFI. 


Complete Medium Wave Radio Tuning Unit for use with Al or other 
AC amplifier. A “‘ straight” TRF circuit is employed using two high 
gain pentodes. Reproduction is excellent. High sensitivity means it may 
be used in areas of moderate signal ee, 

Complete kit with instructions ‘ 
Instruction manual only 


Gives first-class reproduc- 
£219 6 
3 0 
5 0 


20 


A REVOLUTIONIN 
SOLDERING! 


T9'6 “xine stati tn 


—then think of this : iron cold when not in use ; 
no electricity used unless making a joint ; no 
element to burn out ; fractional warming- -up 
time. All this’ you get with the 
BURGOYNE 7-Second SOLDER GUN 


Press a button and solder ! 


Fe tt on ae 


MORSE 
OSCILLATOR 


‘Buzzer Valve Type 
2.” A morse oscillator 
of high quality. A five- 
position switch selects 
the desired note and a 
control the output level. 
A jack is provided for 
superimposing inter- 
ference over the CW 
note 
Complete. 15 - 
Carr., pkge., 1/6 extra. 


R1355 Brand New 
For that inexpensive 
Television Receiver, 


Only 52.6 
‘*R3515°’ 


21-valve receiver ideally suited to construction | 

of an inexpensive television receiver. The | 

six-stage IF amplifier is on a frequency of | a ids cate 
14 Mic and has sufficient bandwidth to produce pocket knife of 
an excellent definition picture. The space on | ji}, grade steel 
the chassis is such that the complete receiver | with ‘Pearleen’ 
can be constructed as one unit (excluding handle 

power supplies). Circuits provided. 

Combines 


(See article in ‘** Short-Wave Listener, May, 
1950). BRAND NEW (in crates) £3 . 10s. pe 
caer plage 
| * Bottle 
* Tin opener 


Carr. Paid 


For 
RELIABILITY : : 

plus —— is Fe egy | more 
EFFICIENCY rool kit wh 


AERIAL CONNECTOR 


This is the ONE and ONLY 
unit available which enables 
a really efficient and reliable 
weather-proof connection to 
be made between dipole 
and feeder. Why continue 
to worry about your dipole? Come gale or hail 


12/3 


Plus 9d. 
postage 
wooden case with li 


WIRELESS WoRLD 


* Awl (Spike) 
* Screwdriver 
* Corkscrew ; 
* Safety Ring 


it is a miniature 
which will come in 
handy a dozen tines a day. 


DECCA PLAYING DESKS. 


Light-weight crystal pick-up with sapphire stylus in spring - weenqeenesec arm. 
| Mounted on heavy pressed steel base. 


| 33B. Spoienten 4 as Lend =a. but enclosed in strong lestheseigats covene® 
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START TO BUILD the “ VIEWMASTER 4 


FOR £5 DOWN 
Exclusive H.P. Offer 


Components 


12 Pay- 
ments 
Monthly 


W.B. Sound, Vision and TB Chassis. Side and Tube Supports 
Frame and Heater Trans. Main Choke, Speaker 10 10 
41 


und, Vision and TB Chassis, Side and Tube Supports 


LONDON 


ondensers 
Jondensers. MIDLAND 
Westinghouse Rectifiers 


Plessey Scanning Coi 
transformer. Boost Ch 


on us Fing, Width Control. Line 


LONDON, Morganite Resistors. Q Pots olvern Pote 
Wearite Coils and R.F. Choke L9. Belling Nenaes 7 and 
Switch. Bulgin Plug and Socket, Feeder 


Six 


MIDLAND. AsG, but with four Wearite Filter Coils 
LONDON, Pr 


Coils. 1 Valve 


amplifier Chassis. 5 Condensers. 5 Resistors 


and Base. With instructions 


MIDLAND Asforl 


Pre-amplifier 


Conversion Kit— Table to Console. Plus Componenteas A 


9in. CRT. Mullard MW22/14C or MW22)17 


n.CRT.M ard MW31/14C or MW31/17 


“ TELEROD”’ 
INDOOR TELEVISION AERIAL 


The TELEROD aerial is an inexpensive and easily installed indoor 
television aerial. It has four distinct uses, thereby satisfying the needs 
of a large variety of locations, for the aerial may be installed in any of 
the following ways : 
as an “‘ L ” type aerial. 
as an “‘ inverted-V ” type aerial. 
as an “‘ inverted-T ”’ type aerial. 
as an ordinary dipole. 
Each TELEROD aerial is individually boxed complete with instructions 
for installation, and consists of a rigid element which is stove enamelled 
a pleasant brown, a flexible element, and a generous length of feeder 
cable. (The feeder is 75-ohm coaxial cable.) 
Prices which vary according to the area designated are as follows: 
Area Retail Price 
276) 
273 
27/- 
269 J 


REMINGTON “ Biue Streak ’’ ELECTRIC DRY SHAVER 
The World’s finest Multiple Head Shaver 
Shave anywhere without fuss. No brush, soap or hot water needed. 
Even the toughest beard and tenderest skin vapene to the Remington. 
The FOURSOME (4 shaving heads) ..... 4 . 
1 


The FIVESOME (5 shaving heads) 
A ‘SIX-in-ONE’ | |MIGHT WHERE YOU NEED IT! 
KNIFE with |r r ~~ 
DOZENS of USES | ~ | 


London 

Holme Moss 
Kitk O’ Shotts 
Sutton Coldfield 


2/6 
Postage. 


Z FLEXIBLE 


TABLE 
LAMP 


| Avoid eyestrain with 
good light. For read- 
ing, writing, typing, 
| sewing, odd jobs—for 
fireside and bedside, 
the ideal lamp. Flex- 
ible stem for exact 
adjustment. Complete 
with shade, flex and 
switch. Green on 
cream — please state 
preference 
45/- 


PRICE 
1/6 earriage 


ONLY 
than a 


ONLY 
p'us 


Pius 6d. 
posiage. 


—< 


33A. Single speed player for 33) r.p.m. records 


£9.9.0 
£12.1.6 


A.C. ONLY 200-250 v. 


MAIL ORDER SUPPLY CO., THE RADIO CENTRE, 
33 Tottenham Court Rd., London, W.1. Museum 6667 


rain in drops or by the bucket, this commer 
will never let you down. ORDER 


BRAND NEW IN ORIGINAL portion 


WIRELESS WORLD 


SOMETHING FOR EVERYONE 


RECEIVER A.E.W.1 


A 5-valve superhet covering 550-1600 kc/s. and 6-12 mc;s. 
in 4 switched wavebands. Operates from 6 v. D.C. source 
through built-in vibrator pack, and has large separate speaker 
in metal cabinet with 50fc. extension lead. Made for New 
Zealand Forces Welfare Dept., these sets have 2.5 watts 
output and are NEW and UNUSED. Valve line up : 6U7 R.F. 


COMMUNICATIONS RECEIVER R.1155 
Another purchase from the Ministry of Supply enables us 
to once again offer this superlative communications receiver 
t ‘give away "’ prices. A World Station Getter, this 10-valve 
set covers 5 wave ranges : 18.5-7.5 mc’s., 7.5-3.0 mc/s., 1,500- 
690 kc’s., 500-200 kc/s., 200-75 kc/s., and is easily adapted for 


MAKER'S CASES 
(Carriage !0/- extra.) 


normal mains use, full details being supplied. NEW, IN 
AND AERIAL 


TESTED. £9/15)- 


BATTERY SUPERSEDER. With 
restrictions on the use of zinc 
those H.T. batteries are likely to be 
scarcer. Fit a superseder and forget 
Operates from a 2v. accumulator 
and delivers 67 volts at 4.7 ma., 
130 voits at 13-25 ma., also 1.4 v. 
&.3, Originally designed for use 
with Canadian Walkie Talkie equip- 
ment this American made unit can 
be easily adapted for use on any set, 
and full, illustrated details are 
supplied. ONLY 69 (postage !/6), 
or with two 2-volt accumulators in 
metal case, 90/- (carriage, etc., 5/-). 


TELESCOPIC AERIALS, extend- 
ing from {5in. to 102in. Just pulls 
out of steel tube Very strong 
BRAND NEW. ONLY 126 (post- 
age !0d.) 


HEADPHONE AND MICRO- 
PHONE SET. A pair of 4,000 
ohms phones fitted with rubber noise 
excluders, and a high grade carbon 
microphone. BRAND NEW ONLY 
12.6 (postage 10d.) 


RECEIVER 3547. Contains the 
* 45 mcs. LF. strip, which is 
removable, and {5 valves 

2 SP6I, and | each 

EASO, EBC33, EF36. BRAND NEW 

IN MAKER'S CASES. ONLY 120)-. 


MINIATURE DYNAMOTOR 
UNIT. C. input 28 voltsat 
1.1 amps. D.C. output 250 volts at 
06 amps BRAND NEW. ONLY 
12.6 (postage |/-) 


AMERICAN LORAN RECEIVER 
APN4. Contains 16 valves : 3 6B4, 
2 2X2, 4 6SK7, and | each 5SU4G, 
6H6, 6SU7, 6SL7, 6SN7, VRIOS. 
Covers approx. 550-650 metres in 
4 switched bands. ONLY 696 
(carriage, etc., 5/-) 


Amp., 6K8 Mixer, 6U7 |.F. Amp., 6Q7 2nd detector, Ist Audio, 
6V6 Output. The set is fitted with a large open slow-motion 
tuning dial, size 7in. x 3in. and both set and speaker are finished 
in olive green crackle. An ideal receiver for caravans, coaches, 
country areas, etc. ONLY £9/19/6 (Carriage etc., 10/6). 


MAKING AN OSCILLOSCOPE ? 
Then you want the INDICATOR UNIT TYPE 6, as re- 
commended for the ‘‘ Wireless World General Purpose 
Oscilloscope."’ Fitted with 6in. C.R. Tube type VCR97, 
4 valves EFSO and 3 of EB34. Another purchase from 
the Ministry of Supply enables us to offer these units, 
which are BRAND NEW IN MAKER'S CRATES at ONLY 
79.6 (carriage 7/6). Constructional data as above supplied 
free with each unit, or available 9d. 
The following component parts are in sto 
EHT Transformer for VCR 97 tube. ONLY 32/6 (post- 
age | 6). 
4v EHT Rectifier, with ceramic base. ONLY 8/6 (post 


9d. 
CHOKES 20 h. 80 ma. ONLY 6/6 (post 9d.). 


AIRCRAFT CLOCKS 
8 day movement and really precision made. Have mounting 
flange, and are ideal for Car, Boat, Workshop, etc. BRAND 
NEW. ONLY 50+ (postage etc., 2/6). 


10 VALVE I; METRE SUPERHET ZC893!. THE 


| receiver for really long distance results. Valve line up is 


6 of VR65, 2 of VR92, and | each VRI36 and VR137, and the 
12 mes. 6 stage I.F. strip gives tremendous amplification 
with ample bandwidth of 4 mcs. Easily modified, full 
details covering both stations supplied. BRAND NEW IN 
MAKER’S CARTONS. ONLY 59/6 (Carriage 5/-). 


LF. STRIP, TYPE 194. An easily modified I.F. Strip 
recommended for constructors who want good results at 
moderate cost, or for those who have built televisors but 
are having trouble in the vision or sound receivers. This 
6 stage strip measures |8in. x Sin. x Sin., and contains 6 
valves VR65, and | each VR53 and VR92. Full details of 
modifications for both stations are supplied. BRAND 
NEW. ONLY 45/- (Postage, etc., 2/6). 


“ PYE” 45 MCS. 1.F. STRIP. Ready made for London 
vision channel, this 5 stage strip contains 6 valves EFSO 
and | EASO. Circuits and mod. data supplied. BRAND 
NEW. ONLY 60)- (Postage etc, 2/6). Less valves 39/6 
(Plus 2,6 postage etc.). 


INDICATOR UNIT TYPE 62. 

Contains VCR 97 tube, 16 valves 

VR65, 2 VR54, 2 VR92, and shoals 

of condensers, resistors, potentio- 

meters, etc., etc. The last few to 

ond at ONLY 59/6 (carriage, etc., 
). 


Also available are some chassis only 
of this indicator (no valves or tube) 
and they are a really ‘* Happy hunting 
ground "’ for components, of which 
a are hundreds of condensers, 

ors, potentiometers, etc. 
ONLY 17/6 P meee S/-). 


INDICATOR UNIT TYPE I84A. 
Contains two C.R. Tubes, & 6in. 
VCR 517 and a 3in. VCR 139, 5 valves 
type EFSO, 3 type EB34, 3 type 
SP61, and 5 diodes EASO. ONLY 
75/~ (Carriage etc. 12/6). 


RECEIVER TYPE 159. Contains 
4 valves, | each EFSO, SP61, EASO, 
CV66, and a small impulse motor. 
ONLY 11/6 (Postage 1/-). 


COMMAND RECEIVER FOR 
100-200 METRES. A 6 valve superhet 
containing all metal valves, 3 of 
12SK7, | of 12K8, | of 12SR7, | of 
12A6. |.F.s 1415 kc/s. Ideal for Trawler 
Bands etc. BRAND NEW, ONLY 
59/6, carriage paid. 


PACKARD BELL PRE-AMPLI- 
FIERS. A first class American job 
designed to increase the output of 
low gain microphones and pick-ups. 
Most efficient. Contains two double 
valves, push pull input, and push pull 
output transformers, a relay, a choke, 
etc., etc. BRAND NEW IN MAKER’S 
CARTONS. ONLY 14/6 (Postage 
1/3) or with 2 spare valves 22/6 
(Postage 1/3). 


INSULATION TESTERS (MEG- 
GERS). yn oe ~~ Record. 
Readings up to t 500 v 
pressure. A FEW ONLY “AVAILABLE 
AT €8/10/-, carriage paid 


3iin. PANEL METERS. The following meters are all Moving 


RECEIVER R.1355 
as specified for “ Inexpensive Television."" Complete with 
8 valves VR65 and | each 5U4G, VUI20, VR92, also a copy 
of ** inexpensive TV 


Coil, have 2}in. scales, and are Flush Mounting. 

0-1 ma., with 50 division scale; 0-100 ma., with 50 division scale; 
0-500 ma., with 50 division scale. FOUNDATION METER 
scaled OHMS, MILLS and VOLTS. Ideal for making a test 
ONLY 55.- (Carriage, etc., 7/6) meter. ALL BRAND NEW !N MAKER’S CARTONS. ONLY 
1S/- each (Postage, etc., !/-). 


Cash with order please, and print name and address clearly 


U.E.1. 


Radio Corner, 138 Gray’s Inn Road, 
London, W.C.|I. Phone: TERMINUS 7937 


CORPORATION 


(Open until | p.m. Saturdays 


We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus irom King’s Cross) 


May, 1951 
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UNIVERSITY RADIO 


Offer Guaranteed Used Equipment at 


One only, Non Auto Change 
Decca Deccalion, in perfect 
condition and working order, 
Ay 

B.S.R. Seppe, model AG. 4, 
Perfect. 

Hambander, as new 

MCR.!I. Complete with coils, 
power pack, phones, etc., as new 

Eversheds, 500 volt Wee 

egger, in leather case, as new 

B.P.L. Signal Generator, A.C. 
200/250 volts, As new 

Sound Sales 1949, P.M. As new 

Hallicrafters, SX16 . 

Fosters Transformers, 230/240, 
Vi phase, Sec. 12 v. 60 — 
Perfect 

Goodmans !2in. P.M. . Speaker, 
As new 


Attractive Prices 


BC.348, complete with valves, 
converted for A.C. 200/250 
mains. As new 

Universal poms Minor. As aoe 
Receiver, a wan ~ son 
perfect and as new 

Hunts Resistance 


«7 


Bridge Model CRB. ~ 4 ‘ 


Taylor Circuit Analyser Model 
» Perfect and as new 
Avo Meter Model 40, As new ... 
M.C.R.1. Complete with power 
pack and all coils. Perfect 
Avo Model 7. As new 


éil 
£12 


Avo Model 7, with Avo leather . 


Taylor Universal Test Meter, 
Model 75a, As new 


Phillips Communication Re- 
ceiver, °.C.R.1. As new, with 
A.C. powerpack and perfect 
condition 

Rola G.12. Energised Field 2,000 
ohms, 15 ohm speech coil goood 

Wilkins & Wright, coil M/C. pick 
up with equaliser, As new ...... 


Barker 148A. As new 


Enerst Tuner Fluxmete 
new. Complete 


Valradio Convertor, 200/250 v. 
DC/200/SOAC, 300 watts, 75 
cycle, works overhauled. Asnew €11 0 0 
Mieco 30 watt Amplifier, 
Micoil Mike and Gram inputs, 
Variable output impedance, 
A /50, As new 
Latest Model Avo Wide Range 
Signal Generator. As new 


413 0 0 


TREN seis hi EY 


WE NEED GOOD USED EQUIPMENT URGENTLY 


PLEASE SEND, BRING OR PHONE FOR OFFER 


E.D.C. Rotary Converter, 230 
D.C. to 230 A.C., 200 watts, 
with filter unit and silencing 
cabinet. Perfect .. 

Vitavox 12in. P.M. Gpschan, As 
new a 

Avo 1948 Model Signal 
Generator, As new .. ail 

Avo Valve Testers. 1948/49, 
with Roller Panel. As new 

1948 Model Collaro Microgram, 
Complete and in perfect con- 
dition in portable case ............ €12 

Collaro 1950 model aus 
Change Microgram. As new... £20 

Garrard RC65, Mixer Changer, 
Centre drive, A.C. 110/250 volt. £15 

Collaro Centre Drive A.C. 
Gram Motors with turntables £4 

Advance Signal Generator, 
Model E.1. As new 

G.E.C. Miniscope. Complete and 
perfect. As new ... £ 

Simon Sound Service Recording 
Amplifier, Model EA.25, com- 
* eer éi7 

Hallicrafters, $.27, in new con- 
dition complete with valves ... 

Taylor AC/DC Junior Test 
Meter. As new 

Wharfedale, W.10 CS Souter, 
As new 

Wharfedale, 110i a 
Speaker, As ne 

Parmeko, !2 voit mf c. 10 aie, 
Mobile Amplifier, with hand 
mike, complete and perfect ... £10 

Taylor Valve Tester, and meter 
combined model 47AP. As new £18 


be sy Meter Model 85a. As 


pis ‘All Wave Signal Generator 
Mains operation in new con- 


Romac S watt er’ Amplifier, 
with built-in radio, gram unit 
and M/C. mike, inputs. As new 

Triplett, U.S.A. Valve Tester, 
in portable case, complete with 
charts. As new 

Taylor SSA Valve Tester, as new 

Hickock, U.S.A. Valve Tester, 
in portable case. As new with 
all charts and complete 

Ex W.D. Stab volt type 8, 
Stabilised Voltage Power 


Pack, in perfect condition and ‘ 


working order 

Ex W.D. Avo Model, AC/DC, as 
Model 40, perfect 

Radiometer Valve 
perfect, with charts 

Westalite Charger, 48 cells ac 
2 amps A.C. 
As new 

Eddystone 358X, with 9 coils 
and A.C. Power Pack, 100 kc/s. to 
30 meg. In perfect condition ... 

Brierley Ribbon Pick up, with 
equaliser, As new 

Brierley Armature Pick-up, 
with equaliser. As 

Taylor Resi 
Bridge, As new 

Collaro RC49 y pl Changer 
Autos, A.C. Asn 

Transmi:ter niise, | in perfect 
condition 


200/250 volts. ‘ 


Vairadio Convertor, 50 cycle 
works overhauled, 200/ 
200/S0AC, 
R.C.A. 50 watt Amplifier, 
chassis and valves with output 
Transformer AC 100/250. 
Perfect condition .. 
Ardente 6 watt AC/DC Ampli- 
fiers, M/coil Mike and gram 
inputs, as new and in perfect 
condition 
WE HAVE A LARGE RANGE OF 
AC/DC AMPLIFIERS. WRITE STATING 
YOUR REQUIREMENTS. 
AR88D, fitted in Walnut Floor 
onsole cabinet with = 
and speaker, AC 200/250 v 
Perfect 
C.D.P. Disc Recorder, less 
amplifier, as new and orien £27 10 
Ex W.D. Mine Detectors 
batteries, in touring case 
Connoisseur Motor and 
Pick up, L.P. As new 
Pullin Series 100 AC/DC Test 
Meter. As new 
Weston AC/DC Test Meter, 
£.772. 20,000 opv. As new £18 10 
Weston AC/DC Test Meter, 
£.772. 1,000 opv. As new .. "413 0 
Rees Mace AC/DC 110/250 voit, 
6 valve Radio, 30 meg. to 550 
kes As new. Perfect 
12 Vole Adaptor for Pam 
Amplifier. As new 
Decca L..P. Record Player, in 
portable case. As new a 0 
8. om R. dae by 50A Audio Oscillator 
0 


THESE ITEMS ARE ONLY A SMALL SELECTION FROM OUR STOCK OF EQUIPMENT. YOUR ENQUIRIES FOR ANYTHING 


THAT YOU MAY NEED WILL BE WELCOME 


CASH OR CHEQUE WITH ORDERS. 


WE HAVE OTHER EQUIPMENT ARRIVING DAILY! 


ALL ITEMS LISTED ARE CARRIAGE PAID UP TO 50 MILES 


22 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2 


Phone: GERrard 4447 and 8582. Hours 9 to 6. Thursdays 9 to | 


Fl 
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T 
he Latest W.B. ‘'Stentorian'’ P.M. Speakers. 24/1 Ch ue oy Transformers sital le with preceding 
JAG: Site p88: din 17.6; 6in. 21/-; Tin. 21 - titers mock, be inp: v 
an. 24- D. 20/6 ; 37.6. a) 24 volte tapp 15 v., Bs 
9; () 30 ¥ ve tapped 16 v. and 9 v. at 3 ey 
Peteatianaten, New Centralab: 2K. 5K, 10K, 25K : (c) 15 volts tapped 9 vy. at 3 amps., 16/8; (4) 
50K, 100K, 3, 3, 1 and 2 meg., less switch, 3/9, with : . 1} amps., 11/8 ; (e) 15 volts tapped 9 v. at 
switch, G/-. Midget with switch, i, $ and 1 meg "21/6 ; 15 volts tapped 9 v. at 14 amps., 13/6. 
6/-. Surplus Midget, lin. dia. valves between 6 ohms 12 volte 1 amp.. 7/6. 
and 2 meg., 2/6 each. A Battery Charger Wiring Diagram is inc nang with 
purchase of Charger Transformer and Rectifie 


Surplus Potentiometers. All standard size with extended 
K, 


anecee: & K, 15K, 20K, 25K, 50K, 100K. 250K : NEW SURPLUS!! FOSTER TRANSFORMERS. 
has PRIMARY 230 VOLTS. SECONDARY 12 VOLTS 
9 AMPS. 21/-. 


OOK, 750K, | pe 2/- each 


Dence Maxi “ Q ** High *' Q"’ with miniature = ESTABLISHED 25 YEARS 
1 u Polystyrene rmers with ad able ’ 
on Dust Cores. Aerial, H.P., o ‘ ‘ Filament Transformer. Inputs 230 volta, bag seek 6.39 
ij amp., 8/8; 4 v. 143 6; Input 200/2) 
ces: Cha utput 4 v. (C.T.), 1} amp., 4 v. 2 amp., 
Octal fitting pin 19/6. Toput 230 v., output 6.3 v. (C T) ry amp., ie: 
Denco T.R.F. Matchet Output Transformer. Stern's : 
rr ns — eT 7 , % 8 se so a og . 3/9 | pipe 3 ge Westinghouse Rectifiers ) H.T.51 Rated 350-0-350 
Stern's Heavy Duty Multi S5/~ 5 (b) H- — 
13 watts and suite P.X.45 
8 Multi-ratio, 5/6 watts, 13- 7.25, 1 Peng 
Aerial ’. or Ox p se ~ ° rr 
— s Midget 10 henry 250 ' ; L 5 (s) Type 36E.H.T.100. Pulse 
Electrolytic Condensers. B.E.( idget Can Tubular a 
5 mf ) fit tin. dia). 2'@ ; 8-8 mfd. 450 v » os) ; 
; 16-8 tad 450 ‘ r. n 120 hny 50 obs Mains Transformers. Al) New Stock with Primaries 
5 5/- B 2 8. . ps ped for 200-250 volts. Secondaries (a) 250-0-250 
b ia, 4 Dubilier * “i olt, 30 m/a., 6.3 v. (tapped 4 v.) 4 amp. and 5 v 
TuBular, 4 mf 36; 8 mid. 5 : . Substantially made of gaug 5 TG (tapped 4 v.) 2 amp., 18/6 (also available with 350-0- 
16 mfd. 500 v 6; Can, standart size, 8 mfc with fe de n. x 4in. x 2in., 3: oF wy ) 18/6). Stern's 350-0-350 volt, 150 ma., 
00 v., BO; i 5/- 5 5 x 2 . Sin 2hin : U a a vy.) 4 ar - (tapped 4 ¥.) 
43; 16-16 mfd. 500 y 3; i 500 . : .— + 19 x oi 4 68: 2 amp., 3 (ec) 3 5 50 mia., 4 volt, 
All New Stock. Dubilier mica 1d. 5,000 ¥ q jin., il : in \ ? 8 amp., a 3 v. (tapped 2 v.) 2 amp. and 
; ¢ 6 amp 6.° many to other ratings 
Denco I.F. Liner for acc uragely lining-up 465 ke/s., or ; ie x 
16 me. LP. channels circuits, battery Tran: e ell-known m fa 
operated and completely self-contained. Price 42/- ay ne ae ag ro a Heater Auto Transformers : (a) tapped 2 v. 4 v., 5 v., 
(inel. P.T ton on Core, 265 bie. 4 _ ” and 6.3 volts 3 net te b) 4 . 3 amp 4 v 
pence tes aaa “fwd : samp. Reversible, 3 y. 3 amp. to 6.3 y 
Coil Packs. Osmor Midget Coil Pack Size 3lin. x He gas any tlhe oe ‘“ sk oy i ge . 2amp. Reversible, 6/6 
2hin ifin. covering 8 id L. Waves. Coils 10: sale. P ” . , 
wound on Polystyrene Formers ‘with adjustable Lron ? Power Potentiometers. Bulgin adjustable slider type. 
— — yee —_—— e. Factory wired _ Meter Rectifiers. Westinghouse —— max. 6 ohms 60 watt, or 14 ohms 60 watt, 13/6 each 
alignec Price, including full circuits for Saperhe ™ -5 P Ex-Govt. Rota Adjustable 50° ohn 60 watt, 
465 ke. Unit 3/-, Plus7/4P.T. This Osmor Coil Pack 1 m/a., 106 ; 5 m/a., 66 sdk _— x ‘ 
is also available for Midget Superhet BATTERY q Pp 
Portable sets, “ineluding - matched een Selenium Rectifiers. H.T./H. wave. 250 v. 50 mia A 4-Station Pre-Set Tuner. For Superhet circuits 465 k/e 
Frame Aerial. ' Price 37/6 (plus 8/10 P.T.) 6; 250 v. 100 m/a., 7/6; 250 v 70 m/a., 139 A complete self-contained unit from which any 3 
Midget 3} x 2bin. x lfin. covering §.M.L Medium W/band and 1 Long W band Stations may be 
for 465 k/c., employing Matched Iron Cored Coils on F. Wave Bridge Rectifiers for Battery Charging or Models selected, and then individually selected by turn of 
each W/Band, 42/10. Wearite Superhet Type 705 2, 4 or 6 v., 1} amp., 8/6; 6 or 12 v. 14 amp., 11/9; totary Switch. No Tuning Condensers required, only 4 
and 706, size 4)in. x 3fin. x ljin., covering two Short 6 or 12 v. 3 amps., 21/-; 6 or 12 v. 6 amps., 95 nnections are necessary, price 40/-. 
Wave and one Medium W/Band or 8-M-L Wavebands 12 or 24 v. 3 amps., 23'6 
465 k/c., employs Iron Cored Coils, 37:10. All of Adjustable Mains Droppers dia. x 2}in. (a) 
the above Coil Packs include Switching, Padding and Variable Resistor to contro! charging model spec 15 amp., 1500 ohms, 5/-; (b) .2 amp., 1,000 ohms, 
Trimmer Condensers up to 3 amps. rating, 136. Bait able ME ER, 59 43; (c) 3 amp. 600 ohms, §/-. 


KITS OF PARTS AND CONSTRUCTORS’ ASSEMBLY OUTFITS 


Assembly Instructions and Circuit to build an A Complete Kit of Parts to build a Midget ‘* All-Dry ” Battery Eliminator, giving approx. 
A.C. MAINS MIDGET 4-STATION “PRE-SET” RECEIVER 69 volts H. T. and 1.4 volts L.T. This Eliminator is suitable for any 4-valve Superhet 


L.T. voltages indicated above. The Kit is quite 
is housed in a Light + agaercgals ‘ase, size 4fin. x 
be accommodated inside 1 akes of Personal 


We now have available a complete set of detailed Assembly Instructions. showing or et requiring H.T. and 
Wiring Diagram, Practical Component Layout, Point-to-Point Connections, and 2 an y quickly assembled and 
individual Component Price List, for the construction of a 4-STATION “ PRE-SET | x Sfin. It car Shoes re 
4 VALVE SUPERHET RECEIVER . Price of complete Kit, £1/17/6. 

This Set is designed to receive three chosen stations on Medium Waveband and one o “ Wireless World ’ Midget AC Rew Ly Valve Receives. We can supply all the com- 

Long Wave, each station being then selected by the turn of a Rotary —_= h, no tuning ponents, including valves ar | Speaker to build this set as specifiedin the 

being necessary. It is of Midget size, being Sfin. x 4fin 7in. high, when fully March 1950issue ata tot ~ - £3 10.-. Reprint of detailed assembly instructions 

assembled, and can be completely built, including Valves and Matec hed P.M. Speaker end circuit su separately for Od. 

tor approximately £6/15/9 ; or less valves for £4/19/6. ** Wireless World * Midget A C. Meine 3-Valve Receiver, Covering Long and Medium 

These Assembly Instructions are available for 1/§ (plus 3d. post), and in addition to the Waveband We can suppl 1 the Components, including Drilled Chassis, Valves, 

norma! Wiring Diagram, they include practical layouts to enable the inexperienced M ving Coil Speaker etc..t build thia Set as specified in the Feb. 1950 issue at a total 

Constructor to build the Set stof £417/Q9including a reprint of the complete Assembly Instructions and Circuit 

this is available separately for 9d.) and Practical Components Layout with ** point- 
Wooo or BATTERY PERSONAL KIT” to-point ** ce ons n attract HT Cab: * ne le fi 

A complete KIT OF PARTS to build our new MIDGET 4-VALVE SUPERHET thin’ W) World 3-Valve Setat 21 wap bety wpm oe pe a eamgnaGadandiinae 
mig ewe pe one MEDI M and LONG WAVES and designed for MAINS Assembly which includes the latest Station Name Dial and Dial Escutcheon, ands 
o peration is now available. nt . teh! Volume ol to effect slight modificatio: Inclusi ic 

This 2 Waveband Superhet Receiveris designed to operate on A.C. mains 200/240 volts Sern (Dial and Dive Ansosublp with BemehyY Gente complied aesbamndly Gotan: 

or by an ** All-Dry Battery, either method being selected by means of a Rotary e can supply all the Components, including Valves, M/Coil Speaker, etc., to build a 
Switch. It is so designed that the Mains Section (size 4jin. x 1gin. x 3fin.) ix Midget A.C. D.C. Mains T.R.F. 3-Valve (Plus Meta} Rectifier) Messives 20 designed and 
supplied as a separate Kit, which may be added at any time. The kit therefore cat specified by a popular Technical Magazine, at a total cost of 25/96. A reprint of 

be supplied either as an ** All-Dry *’ Battery Personal Set, or as a Midget Receive the assembly instructions, and layout available for Od 

for combined Battery /Mains operation 0 s. © ting on A.C. or D.C ins 
The circuit incorporates Delayed A.V.C. and Preselective Audio Feedback. A Rola ye oe ee 2 ge par se ee Te hago nt ve naive line: up 2 SAG, 637 _— 
Speaker with generous size Output Transforn mer ensures excellent qualit A matched oving Speaker is supplied. Price, includingWiring 
Ready Wound 2 — Fully a LF. Transformers, and « Diagrams, £412 
P< Valve line-up R.F.C.)1 7.4 (FP. Amy FOR UN: DER 261! Acor splete KIT OF PARTS, including Drilled Chassis and Valves, 

: Amp.) and 43.4 (Output Tei ) to build a 6to 8 Watt Pusb- etl Ameliter, for operation on A.C. mains. Is suitablefor 

The Set is quite easily built from the very detailed assembly instructions supplied use with Magnetic Cryst t-weight Pick-up and incorporates Tone Control. 
which include a practical component layout, with Point-to-Point wiring, and « Theoretical and Pra al di * supplied. Price of Complete Kit, £5/18/ 
circuit diagram for both the Set and the Mains Unit Price of ann Chassis etely assembled, £7/10/0. Circuit and component 

Price Tan ene KIT (less Mains x nit), 2619/6. Price of COMPLETE MAINS rately Od 
UNIT KIT, £1/17/6. EVER READY Type B1i4 BATTERY, 10/3. - ‘ ” . . ; 

An attractive Sei Finished Cabinet, size 9in. x 5fin. x 5Sjin., of the hinged-lid oy ! Viewmaster Lay sent aaa are te , Bie yo co 
type and suitable to house the combined set is available for 21/6. self fncluding the T.C.C._ Bulgin. -Morganite = W.B Weatin 
THE COMPLETE ASSEMBLY INSTRUCTIONS mentioned above can be supplieu s, incluc ne ulgin orgar - ating 
separately for 1/9. itfite in stock. We can supply thie Televisor by the 

4 hy nonce ” Kit. A complete Kit of Parts to build a ae Wee She sastrawienn or by sigan Compania 
sonal Set. Consists of Regenerative T.R.F « an rice de an be obtained on application 

Cire shengieving Flat Tuned le e Aerial, with Denco Iron Dust Cored Coil, thereby A 2k iNDueriON MOTOR, _ or gram. motor, fans, etc., consumption 21 watts 
ensuring Maximum gain for Single-Tuned Stage covering Medium Waveban rom} thy , 

Valve line-up: IT4 (R.F. Ampl.), IT4 (Detector), 185 (ist A.F.) and 384 (output A 4-POLE INDUCTION MOTOR, ideally suited for gram motor, wire and tape recorders 
includes latest Rola Sin, Moving Coil Speaker, and a Chassis already drilled and — applicatic +" len — ng & constant speed and vibration tree moter. For 
shaped. A consumption of or n/a. ensures long battery life. The Kitis designed mains irae —~tgbloty t- ge apepd 1,400 c.p.m.. consamgtes 36 15Nts 
for a cabinet, minimum size 6 x 4lin. x Sin. Detailed Building Instructions an 
with Practica! Layout and Circui it inc _— with Kit make assembly easy. Price for EW CCA ‘S-SPRED ‘GRAM. UNIT. > A, > pte a Sank tae coe 
Complete Kit, £4 11/6 (plus 16/7 P.T.). Suitable unpolished Cabinet 64in. x 4}in and Pic sp ted rer th tn - 11/2/8 ; or Motor and T/table caly 

n. 14/9. Ever Ready Bll4 Rota 103. Building Instructions, Circuits,et and Pick-up only 4. 
supplied separately, ]/- We burs a limited number of COSMOCORD G-P.20 PICK-UPS in stock, price £3/11/5. 


* Send 6d. P.O. for our NEW STOCK LIST, showing many KITS OF PARTS for Sets and Battery Chargers and 
“hundreds "* of Wireless Components. When ordering please include postage and packing. 


STERN RADIO LTD., 109 and 115 FLEET STREET, E.C.4 


Telephone : CENtral 5814 and 2280 


May, 1951 


—CLYDESDALE 


Bargains in Ex-Service Radio and Electronic Equipment 


Wiretess Wor_p 


vY. 
AN APA-i RADAR UNIT 

sonsists of an enclosed self-contained repeater amplifier 
init with high frequency (400 cy.) power supplied, both 
E.H.T.-H.T. and L.T. 
Ll valves inclade: 2 EXT rectifier, 1/6x5 Rectifier 
1/66 ‘0 er, 7/68N7, R.F. Amplifier, 1/6H6 
D/ Diode, and 3 B.P.I. Cathode Ray Tube complete with 
base, metal shields mounting rack and 8 ft. core braided 
harness 
The unit is a wealth of components, i.e. condensers, 
resistors, etc., Circuit supplied with each unit 


CLYDESDALE'S £4 19 6 each —— 


PRICE ONLY 
VIEWING UNITS 


Indicator Type 6 Series, These unite age brand new 
in excellent condition and are all fitted with a VCR.97 
CRT, the tube which many constructors have put to 
r.V. use. Valves include 4/VR93 (EFS0), 3/VR54 
(EB34), plus a host of potentiometers and H.V. con- 
densers, et 


The complete unit is enclosed in a metal box 18in. 


CLYDESDALE: s £3 19 6 


PRICE ONLY 
lude 10 - for transit case to ensure 


Please in 

12.25 MCS, LF, STRIP 
1,¥, Strip by Pye provides a very compact LF, 
six complete SP61 valves. e Chassis is 
red for IF operation and input leads are tag terminated 
ar end of unit. Coax input and output sockets are 
mounted on the front panel. Dim, 18in.x5 in. x 4}in. 
47 6 each POST 
/ PAID 


17/6 exch. Post paid 


CARRIAGE 
PAID 


less valves 


safe transit of unit 


INEXPENSIVE TELEVISION 


1.F.. VIDEO RECEIVER 
The Ex-R.A.F. BR. 1355 provides an excellent vision 
receiver and the RF section can be removed by sliding 
the complete unit free of the Receiver An integra! 
power pack for A.C. 250 v. Mains can be readily built 
in place of the existing 80 v. 2.000 C. pack. 


The R. 1355 is complete with valves: 5 stages of LF 
at 7.5 Mc/s. (SP61), Detector (EA50), Video Amplifier 
(8P61), and Cathode Follower (SP61), EHT rectifier 
(8U2150), and H.T. rectifier( 5U4G). 
Complete in metal case 18 x 85 x 7jin 
CLYDESDALE’S 67/6 each CARRIAGE 
PRICE ONLY ] PAID 
EX-R.A.F. Indicator Unit 62 consists of a host of TV 
Components plus a VCR97 Cathode Ray Tube and various 
Valves 16/8P61s, 2 EB34s and 2 BAS0s. 

he Indicator Unit 62 circuit may be useful for your 
TV experiments in its existing state. Circuit details are 
available at 1/3 each. 
Coniplete soe enclosed ina metal case 15 » 5} » 


CLYDESDALE’S each 
Retundea on revurn of case. 


CIRCUITS 


Circuits for the VIEWMASTER 
available price §/-, for both (A) LONDON and (®) 
BIRMINGHAM frequencies. Circuits for Ex W.D 
Radar equipment, f.e., R1355, Indicators 6 and 62 
various others also available at low prices 


1ijin 
POST 
PAID 


television receiver 


and 


_MISCELLANBOUS 


MODULATOR AMPLIFIER or 
WS P.S. UNIT 


110 250 volt A.C. operated. aifier valve line-wp i+ 
arranged as follows. The mic. input is a 
coupled to a 605 which is pom nope oul '. 
(in push oad, toon coupled to 2/807" - aoe poll 
M No is supplied. 
The POW ER SUPPLY » section includes L.T. transformer 
input 110/250 v. output 4 v. at 4 a. (3 wind: supplying 
+/AV1 rectifiers, aleo 1 3.25-0-3.25 v. at 8 a. supplying 
the amplifier (3/6C5's and 2/807's) alao the transmitter 
(4/807's), also 1 200-0-200 v. 50 m/a. Bias winding. H.T. 
transformer input, 110/250 v. Output 500-0-500 v. at 
200 m/a (twice), rectified by 2/AVi's (Mullard 4 v 
rectifier). One supply goes to t transmitter whilst 
the other feeds the modulator. High voltage amoothing 
is carried cut by a 4 mfd./1000 v. condenser followed br 
a choke and a 10 mfd./1000 v. condenser. The steel 
chassis and front panel are enclosed in a wooden tox 

2hin l6in. < 13$in. with two carrying handles and a 
removable front. The front panel controls include: 
Local and Remote H.T. switch RT/MCW/CW switch, 
16 way connec “¥ plug. HT indicator lamp, 2 way jacks. 


‘s £12 10, 0 each SS 


PRICE ONLY 


Vin. RACK MOUNTING A.C, MAINS 
POWER UNIT type 3. 


A complete A.C. Mains power wapply with variable input 
voltage tappings, switched 6-200/210/200/240/260 and 
fitted with 0-300 VDC. and 0-150 m/a. Meters in H.T. 
output circuits. 

Double choke smoothing with paper condensers and 
5Z4 rectifier. Output 200 V.D.C. 40 m/s. and 6.3 v. 3a 
An extrmely versatile power 
Pully enclosed, 19 x 7 
handies 
CLYDESDALE’S 
PRICE ONLY 


with 
CARRIAGE 
PAID 


pack. 
x llin. finished grey. 


£4/10/0 


COMMUNICATIONS ENTHUSIAST ond “HAM” 


T.11S4 Ay M.c.W.“ FON” 

RANSMITTER 

This transmitter can be operated at an input of up to 100 

‘ON.’ Employs a 

parallel Final arrangement of Two PT15 pentodes, and an 

ECO driver stage using an MLA, a further ML46 provides 

GRID MODULATION (approx. 60%), this stage also 

provides a means for Side Tone monitoring when the 

transmitter is or A carbon or electro magnetic 

microphone can be used 

The controls include requency Selector (ECO), P.A. 

tuning nd Antenna loading. Stand-by/Transmit switch 

and plate current meter (MAG FEED), together with 

R.F. amps (output) meter. 

Enclosed in a metal case, finished in black. 14 
model. 


£7/18/6 


FOR MARINE USE 
The CRV46151 is a 4-valve superhet, suitable for shipping 
with a frequency coverage of 195-9050 Kc/s. | R.F and 
3 LP. stages, plus an audio output stage. The 3rd IF 
stage provides CW onc 
VALVE LINE-UP 
1 99) stabilizer 


H.T 


16] x 


POST 


PRICE ONLY PAID 


4/128P7, 1/128A7, 1/1246 and 
power is derived from a 28 v. dynamotor mounted 
chassis, which has an output of 260 v.70 mA. T 


valves are wired in series/paralle) providing a 24 v 
heater circuit 
Complete it tal case Thy. a eee 26.8ib. 
CLYDESDAL);S CARRIAGE 
PRICE ONLY £5 19, is PAID 
WS.-i8 RECEIVER 
W8-18 Receiver Unit, constituting a 4-valv 
nom with a ‘¢ —y! ba of 6 to 9 Mcis 
65 Ke/s employing an 
2 2 teri: 2s IF/LF and ARS 
(HL23DD) audi 2 det. and AVO. Headphone output. 
A very sensitive compact receiver with great possibilities. 
Chassis 8) x5 lin. Front panel 9} x Spin. 


Unused, good condi tion. 
ga only 3 v./.24 


L.T. 120 v./15 
Bi 
CLYDESDALE'S 
PRICE ONLY 17 6 
Circuits available for Mk. 1, TT and I 
or 4/6 post paid, for 


«8 


Ex-Army 
superhet 


mA. HLT Liv 
CARRIAGE 
PAID 


at 2 3. post paid, 
complete Tx/ Rx Circuits 


EX-R.A.F, RIISS eee OMEA TIONS 
RECEIVER 


With 7 valves 1/VR100 (KTW61) R.P. 1/VR99 (X65) 


5 wavebands: 18 to 7.5 Mc/s(16.6 to 40M) 7.5 to 3.0 Mc/s 
(40 to 100 M) 1,690-600 Ke/s (200 to 500 M) 600 to 200 
(500 to 1,500 M), 200 to 75 (1,500 to 4,000 M). 
lash free, ultra slow motion drive making 20 Metre 
a pleasure. Full viston half-moon dia! graduated 
in ay sand Ke/s. 
16) x Ox 


In metal case, finished black. Qin. 
cL’ i@ CARRIAGE AND 
PRICE ONLY £12/12/0 “Micxise Paip 
This receiver can be supplied together with an A.C 
mains power pack, with integra! amplifler—end stage and 
8in. speaker. 

Complete and contained in a metal cabinet finished 
grey, with linking cables, plugs and circuits 


£18/10/0 


P MOBILE ON ‘2° 


Modifications to the R28/ARC5 10 valve V.H.P. receivers 
oscillator stage and the general tuning up on to 144 Mc « 
peiegend t prove to be terribly difficult, and a compact 
© radio”’’ style 2 Metre receiver is the result 
Valves include: “ 717A (mushroom) pentodes, these 
valves have an extremely favourable signal/noise ratio 
with high gain, ani provide the RF amplitication of the 
ARCS. 


CARRIAGE 


PRICE ONLY PAID 


Power requirements 
wr. 

This unit is in the same class as the Command Receivers 
CLYDESDALE'S 376° POST 
PRICE ONLY / PAID 


220 V.D.C. at 70 mA HLT., and 


BRAND NEW in Original Wood Case 
Ex. Cdn. Army, Supply Untt Rectifier for No. 43 Tx. 
This Unit is 3 complete power supplies H.T., L.T. and 
Bias supply with an input of 110 v. AO. 50/60 cyl 
1.7 KVA All —— ie double-choke, condenser 
a circu, H.T. starters, and stabilizers, Power- 
2,100-500-0-500-2,100 ¥. 400 mA. 450-0 
t. 6.3 ¥. 6.3 ¥. Fil. 9 2.5 v. et. twice 
itarter transforme: 
-T. 375 Ray xd H.T. 500 fin» 
15 v. neg. bias. 250 v 
neg. bias. 

The complete unit?4s mounted x4 @ metal case 


lid, 2ft. 6in.x lft. 6in.x Ift., finished in 
crackle, and fitted with shock absorbing feet 
420Ib. 

CABRIAGE 


CLYDESDALE’S 
PRICE ONLY £16 PAID 
peaines SHADED POLE —— 
} phaded pole end thrust motor, 1,500 r. 
nae 
Weight 5ilb. 
POST 


with 
olive-drab 
Weight 


Dim 


4x 3tin. 


PAID 
motor as above but fitted with 
rin, screw s x 3jin. Weight 4ib. 
CLYDESDALE’S 
PRICE ONLY u 
§.B.2. Carefully balanced 
motor. Silent room tested 


Post 
PALD 
. rugged, and very efficient 
Can be run at gross overloads 


POs 
PAL 
Shaft diam 


Post 
PAID 
MAGNETIC COMPASS 

H.406, Magneticmarching compaseMK 1 for day or night 
use enclosed in a black bakelite case, 3 x 2} » jin, 
on with instructions for use. 
/ each Post 

PRICE ONLY 1/- 7 PAD 


Order direct from :— 


CLYDESDALE 


Phone : South 2706/9. 


SUPPLY 2 BRIDGE STREET 
co. LTD. GLASGOW - C5 


Branches in Scotland, England and Northern Ireland. 


WIRELESS WorLD 


T.V. SCAN COILS FOR LINE AND 
Brand new, manufacturer’s 


FRAME, 
RA) surplus. For 9in. or 12in. c.r. 


LASKY’S PRICE 14/6 Pos: 1)-. 


PLESSEY enemas 7 EX A.H. RADAR INDI- 
Line EHT Trans. 21/3 CATOR UNIT TYPE 62. 
Focus Ring 19/6 Unused but soiled. Con- 
Line width coil 8 he taining 20 valves and a 6in. 
Boost choke 


tubes. 


P.M 
TELEVISION FOCUS MAGNETS 
— for x_# type of cathode ray 
Postage 1/- 


LASKY’s PRICE 19/= 


LASKY’S PRICE! 6/ 11% 


~~ GERMANIUM CRYSTALS. 


LASKY each. 


PRICE 


33). 


PHOTO ELECTRIC CELL 
VA26. Requires 100 volts D.C. 
a C. 


ental work. 
LASKY'S PRICE 


to function. 


2/6, 


8 for 20/-. Post Free 


Ideal for experi- 


SELENIUM “METAL 
RECTIFIERS lof components, resistances, 

12 volts 6 amps., 27/6, Coils, condensers, 117 Mc/s 
post 9d. extra. crystal, pot/meters, etc. 
12 volts 1 amp., 7/9, post —- enclosed in metal 
9d. extr rr ase. won be ty p— x 
Its _ in. eight s. Enam- 

A ym - amp., 3/11, post) elled grey or black with 
350 — 80 M/a., 7/11, yee control knobs. 


ost 6d. extra. Y’S PRICE 
B50 “ae 60 Mia. 6/ 6, Carriage 10/- extra. 89/6 
MAINS 
TRANSFORMERS. 


ost 6d. extra. 
eter Rectifiers 5 M/a.,| 
|Primary 200-250 volts 50 
meee — \c.p.s. Type MBA/3. 350- 


extra. 
Stage 1/- 
extra. 


S TYPE 
or peak 


Postage 
'6 extra. 


LUXE TELEVISION 
10 or 12in. 
cathode ray tubes. Beautiful figured 
with high 
polish. Fitted with shelf for receiver, 
and fret, rear tube 
protector, and castors for easy move- 


DE 
CABINETS. For 9, 


medium walnut finish, 


glass, speaker 


ment. Undrilled 

LASKY’S PRICE £8.1 
Carriage 12/6 extra. 

Outside dimensions of cabinet : 
164in. x 16}in. x 32in. high. 


6/6, post 6d. extra. 

Limited Quantity \0-350v. 80 M/a. ; 6.3v. 3a. ; 
* PORTABLE 5y. 2a. Both filaments 
VALVE — CIRCUIT ene at 4 volts. ; 


AN. S PRICE 

PASKY 3 Postage 1/6 extra. 

PRICE £10. 19. 6 iType wre 4. 270-0- 270v. 
Carriage 10/-|80 M/a. ; 6.3v. 3a. ; 5v. 2a. 


Complete. E 
16/112 este 


extra. Brand new and un- LASKY" 's 
WEARITE MINIATURE 


used. Details available. (PRICE 
RADAR _INDICATOR| VF TRANSFORMERS. 
Iron dust cores. Frequency 


TY + 162C, 
1 MAK range 456-475 Ke/s. Size: 


0.0 


| PACKARD BELL TYPE 
| K. MICROPHONE PRE- 
AMPLIFIERS. BRAND 
NEW AND UNUSED. 
Contains 2 valves, 1 6SL7 
| twin triode and 1 28D7 
twin pentode. Also associa- 
ted components, input and 
| output transformers, etc. 
| Contained in lightweight 
metal case. Size: 4}in. » 
5in. x 4in. Designed to 
increase as — of low 
ain pick-ups and micro- 
| Phones. $ Upplied with full 
circuit a. etails. 
LASKY’S PRIC.. 16, 6 
Postage 1/6 extra. 
BRAND NEW IN ORIGINAL 
CARTONS. 6 or 12 VOLT 
VIBRATOR UNITS. (Manu- 
factured in U.S.A.) Supplied 
complete with 4-pin non-syn- 
chronous vibrator and either 0Z4 
densers, resistances, etc. A | or 6X5 rectifier. CG put 300 
motor generator with input | volts, 60-80 m/a. Size: 7in. x 
of * Raa and output of | sin. x 3hin 


480 vo 

LASKY" 'S PRICE 25, /. | LASKY’S PRICE 

Carriage 3/6 extra. { Postage & Packing 2/6 
COMMUNICATIONS RECEIVER. TYPE P.C.R. By Philips. 
Perfect condition. Aerial tested before despatch. 6 valve superhet 
circuit: R.F,, F.C., two I.F.s, D.D.T., pentode output. Frequency 
coverage : 16-50 mtrs.; 200-550 mtrs. 800-2,500 mtrs. Fitted 
in metal case, black crackle finish, with built- -in Joudspeaker. Fly- 
wheel tuning. May be used with any suitable power pack. Supplied 
ome wes brand new Mullard valves. 3 EF39, 1 ECH35, 
1 C33, 1 32. 


LASKY’S PRICE £10 , 10. O Carriage 10/- extra 
Power pack for P.C.R. Receiver. 12 volt. 
LASKY’S PRICE 39/6 Carriage 5/- extra 


CAR RADIO PLUG SUPPRESSORS. 
Normally listed at 1/6 each. a 

LASKY’S PRICE each, 10/- per dozen. Post Free 
AMERICAN AIR C ORPS RECEIVER TYPE BC454. Brand 
new in original cartons. Frequency range 3-6 Mc/s. Contains 
6 valves: 3 12SK7, 1 12K8, 1 12A6, 1 12SR7. Also dozens of 
miniature components, resistances, condensers, etc. Built in black 
crackle metal case, lightweight size, llin. x 5in. x 5}in. Weight 


10lb. 
__LASKY’S PRICE * 


LF.F. RECEIVER TYPE 
R3108. BRAND NEW AND 
UNUSED. IN ORIGINAL 
CARTONS. Contains 8 new 
valves: 4 SP4l1, 1 EAS5O, 
1 VR78, 2 CV6. Also a host 
of components, coils, con- 


Brand new Ex-Govt 


/ 


Carriage 3/ 3 6 } extra. 


ER’ s ORIGIN AL woob lin. high x fin. x jin 
CASE. Contains 2 cathode ray tu ee . 

one 6in. VCR517 and one 3in. VCR13 LASKY s PRICE 14/- 
Also the following valves: three SPOL Postage 6d. extra. 
one 6J5, three EA50, one D1. Dozens of ONDENSERS. 
components, coils, resistances, con-|© RATED NEW. 
densers, seven pot. meters, etc. Enclosed |, fa. 500 

in metal case, size 12in. x 9in. x 19in. _— 450 lena . 
116 mfd. 500 v.w. 


Weight 40Ib. 
LASKY’S PRICE 16 x 16 mfd. 450 v.w.. 
+ mfd. 25 v.w. 


Carriage 7/6 extra. 79/6 ° 
8 x 16 mfd. 500 v.w. 


The 162C Indicator, less the VCR139.!69. 100 mfd. 350 v. a 
LASKY’S PRICE 59 6 64 mfd. 500 v.w. i 
Carriage 7/6 extra. Postage extra. 


EX- A. M. RECEIVERS TYPE E R1132A and R1481. BRAND 
NEW AND UNUSED, IN ORIGINAL WOOD CASES. 
Frequency coverage : R1132A, 100-124 Mc/s. ; R1481, 66-86 Mc/s 
Description: Contains 11 valves: 1 VR65, 1 VR66, 4 VR53, 
2 VR54, 1 6J5, 1 VS70, 1 VR57. Large tuning scale with slow 
motion drive, 0-5 m/a tuning meter, R.F. and L.F., gain controls, 
jack sockets for line and “phone. Totally enclosed in metal case, 
grey enamelled, with plated handles. Size 18in. x 10in. x 1lin. 
Weight packed, 54lbs. Supplied complete with circuit and calibra- 
tion chart. / 
LASKY’S PRICE 
EX-A.M. COMMUNICATION RECEIVER TYPE R1155. 
BRAND NEW IN WOOD TRANSIT CASE. Aerial 
tested before despatch. 
Supplied complete with 
10 valves. Circuit: B.F.O., 
A.V.C,, 4 mp., two 
LF. stages, magic eye, etc. 
5 frequency ranges: 18.5- 
7.5 Me/s.; 7.5-3.0 Mc/s. ; 
1,500-600 kc/s.; 500-200 
ke/s. ; 200-73 ke/s. 


LASKY’S PRICE 


£12.10.0 


Caner (in wood case), 7/6 
extr. 
Full modification data and circuit details iets free with each 
receiver. Power pack and output stage for the R1155, as described 
in the modification instructions. Fully assembled, ‘and supplied 
with output valve and rectifier. In black enamelled case ready for 


use. 
LASKY’S PRICE 


SAFETY FIRST. Fused test prods. Fully insulated pencil t type 
with retractable point. Contact is only made when desired by 
pressing top Each prod contains a cartridge type fuse and spring 
LASKY’S PRICE 11 per pair (one red, one black). 

Post 6d. extra. 


ALL 


SAGHaS' 


each. 


Carriage 10/- extra. 


Carriage 5/- extra 


LASKY’S: RADIO 


370 HARROW ROAD, PADDINGTON, 


(Opposite Paddington Hospital) 
Hours : Mon. to Sat. 9.30 a.m. 
block letters please) for a copy 


to 6 p.m., Thurs, half day 
of our current stock list giv 
equipment and ex-Governmen 


LONDON, W.9 


Telephones: CUNningham 1978 and 7214 
I p.m Send a 2}d. stamp with your name and address (in 
ing details of our supplies of new manufacturers’ surplus 
t radio, radar and valves, etc. 


May, 1951 


May, 1951 Wmeress Wor_p 


TELEVISION 


SOUND & VISION ON A SINGLE CHASSIS 


SIZE: 10" LONG, 43" WIDE, 1" DEEP 
MADE POSSIBLE BY USING THE LATEST MINIATURE VALVES 


LONDON & BIRMINGHAM . LONDON CHASSIS 
FREQUENCIES . CONVERTS EASILY 
10 VALVES ' ; : TO HOLME MOSS 


These units are not ex- 
Government, but brand new 
manufacturer’s surplus. May 
amp. . : 
Sound 2nd RF. amp. be used with any type time 
Vision 2nd RF. 


Sound 3rd RF. >. base and c.r. tube. The unit 
Vision 3rd RF. 


onabad om . is fully assembled and wired, 
Snowe miter . LASKY’S PRICE £6 19 6 | supplied with all valves and 


noise limiter ready for fitting. Voltages 
Soust arene. | Carriage 3/6 extra. required: 6.3 v. at 3 amps. 
M6. ync. pulse separator. ‘ 
6AM6. | Video output. Complete with all values NO EXTRAS and 270 v. at 80 m/a. 
Send 6d. for a copy of the full data, circuits and photographs dealing with this unit. SAVES—SPACE, TIME, CASH. 


VALVE LINE UP. 
Sound and vision R.F. | 


Sold only at 370 HARROW ROAD, PADDINGTON, LONDON, W.9. 
LASKY’S RADIO : renee Paddington Hospital) 


Telephones: CU Nningham 1979 & 7214. Hours : Mon. to Sat. 9.30 a.m. to6 p.m. Thurs. Half Day 1 p.m. 


18 TOTTENHAM COURT ROAD, LONDON, W.! 
Tel: MUSeum 2453 Tel: MUSeum 4539 
Shop hours : Monday - Friday 9—5.30. Saturday 9—I 
FULL MAIL ORDER FACILITIES. Please add postage. 


LF. TRANSFORMERS 
Wright and Weaire 501 and 502 465 Kce/*1 F. Transformers . 
Wright and Weaire Midget 465 Ke /e1.F. Transformers 400 and 400B 


Pert pair 
Manufacturers Surplus Permeability tuned 465 Ke/« I.F. Per pair 
COIL PACKS 


Syst ton Oowuntne Lane ta ged and long ‘wavebands a 
. D.C. COIL RESISTANCE 


Type 706 covers two short and the medium waveband 
NY COLL PACKS 
. 3,000 TYPES : 1.92 to 80,0002 


600 TYPES: 0.42 to 9.2002 O«nor LM. i Battery Coil Pack . 
Osmor M.8.8. Coil Pack 


ALSO LARGE STOCKS OF eusiwe LMR Gol Back 
DOUBLE & TRIPLE-WOUND 2 Gang .0005uF with Triramers 
AND SLUGGED COILS. 2Gang..0005u7 Midget 


3 Gang .00%5uP 


CONTACTS J.B. Ful! Vision 3-wave band dials . 
J.B. SL5 3-wave band assembly = . 
J.B. 8L8 3-wave band assembly with fly-wheel tuning ee 
3,000 TYPES : up to 8 sets. Osmor 3-wave band 4 Tin. x Tin. drive mechaniem oe 6 
600 PES : up to 4 sets. BAKELITE RECEIVER CABINET size 12in. x Sin. x Sia. high in wn or ivory 
TY P | Supplied complete with ready-drilied 4 v. T.R.P. chassis, with cut-outtor Sin. speaker 
3 000 TYPES : Make (™), Break (B), 2- waveband glase dia), hack plate, mounting brackets ma wae. Only 25/-. 
in Twin-rilver, Twin-platinum, Dome- J- postage. Drum and Drive and pointer to suit, 
silver (2 amp), Tungsten (5 amp.), HASSIS 
and Fiat-silver (8 amp.). Change- 
Over (C), in all but Tungsten : Make- ar, 
Before-Break (K), in Twin-silver and a? ow et “s soni i 
- A.D.S. 4) #. QU. LitY MPLI complete set of components for the *bove 
Twie-plesioum. amplifier including -abinet, chassis, etc.. £27 ‘ 
600 TYPES: (M), (8), and (C). in Complete amplifier constrncted and tested 1? 
4 cor 1 o La fle: in « dt 
Twin-silver and Fwineplatinum. hg eng nal details of our 4j-w. amplifier inciuding circuit diagram and lay- 
ACOS MICR LL PICK-UP 
SPECIAL GP20 with standard head 


2311 5 
GP20 Heade for standard or mic 
3000 type Relays with 80,0000 coils “ DENCO " ALIGNMENT OSCILLATOR D.A.0.1. This unit provides a modulated 
operating on approx. 600 Micro signal for the alignment of 1.P. Amplifiers and associated cirenits. The two standard 
frequencies of 465 Ke sand 1600 Ke '« are selected a? the tarn of a switch 
All supplies are obtained from a 9 v.G. Biar Battery. Price only 47 6, plus l/- postage 


Amps wittup to four sets of contacts. 


WrrELEsS WORLD 
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RADIO 


34, HANOVER STREET, PARK LANE, LEEDS, 1. 


Post Terms C.W.0. or 6.0.D. 


DROP THROUGH TYPES WITH TOP 
SHROUD 
260-0-260 v. 70 ma., 6.3 v.2a.,5v. 2a. 
350-0-350 v. 70 ma., 6.3 v.2a.,5v.2a 

. 8 ma, 0-4-6.3 v 


260-0-260 v. 90 ma., 6.3 v.32.,5v.2a 
350-0-350 v. 90 ma., 6.3 v.3a.,5v. 2a. 
250-0-250 v. 100 ma., 6.3 v 4a.5v.3a : 
250-0-250 v. 100 ma., 6.3 v.6a.,5v.3a., 
for R1355 conversion 
350-0-350 v. 100 ma., 
0-4-5 v. 3a. 
350-0-350 v. 120 ma., 6.3 v.4a., 5v. 3a. 
350-0-350 v. 150 ma., 6.3 v.4a..5v. 3a. 
FULLY SHROUDED UPRIGHT 
MOUNTING 

250-0-250 v. 60 ma., 6.3 v.24. 5v.2a., 
at type 24-3- in. be 
350-0-350 v. 70 ma., 6.3 V.2a.,5v.2a. 
250-0-250 v. 100 ma., 6.3 v.-4 v.-4 a. C.T., 
0-4-5 v. 3a. 
250-0-250 v. 100 ma., 
for 1355 Conversion 
300-0. . 100 ma., 


2 a 


6.3 v.-4 v. 4a. C.T. 


6.3 v.62. 5v.32., 
6.3 v.-4 v. 4a. C.T., 
100 ma., 


120 ma., 
. 150 ma., 


6.3 v.-4 v. 4a. C.T., 


6.3 v. 4a. 5v. 3a. 
6.3 v.2a.,6.3a.2a., 


. 250 ma., 6.3 v. 6a, 4. 8a., 
» 4¥.34., for Electronic Eng 
Televisor shales ; 
425-0-425 v. 200 ma., 6.3 v.-4 v. 4a. C.T 
6.3 v.-4 v. 4a. C.T., 0-4-5 v. 3 a., suitable 
Williamson Amplifier 
325-0-325 v. 20 ma., 6.3 v. 0.6 a., 
1.Sa., for Williamson Preamplifier 


6.3 v. 


No C.0.D. under £1. 


SUPPLY CO 


(Telephone 22153) 


Postage 1/2 charged on orders under £2. Open to callers 9 a.m. to 5.30 p.m., Sats., until 1.0 p.m. 


R.S.C. MAINS TRANSFORMERS 


Fully Guaranteed, Interleaved, and Impregnates. Primaries 200-230-250v., 50 c/s. Screened. 


FILAMENT TRANSFORMERS 
All — 200-250 v. 50 c “> primaries : 6.3 v. 2a., 

4-6.3 v. 2 a., 79; I2v. La, 7; 
630. + “4  *y 6.3 v. 6 a., 16/9 ; 0-2-4-5-6.3 v 
4a., 16/9; 24¥v. 1.5a. or 24v. 3a. 16/9 


CHARGER TRANSFORMERS 
All with 200-230- 
0-9-15 v. 1.5 a., 
0-9-15 v. 6 a., 21/9; 
0-9-15-30 v. 3a. 


SMOOTHING CHOKES 


. Primaries 
; 0-9- » 8s 
0-4-9-15-24 v. 3 a., 


15/9 ; 
219; 
22/9 


| 200 ma. 5h. 100 ohms 


100 ma. 10 h. 100 ohms. ‘ 
80 ma. 12h. 350 ohms. ............ 
60 ma. 15 h. 400 ohms. 
40 ma. 10h. 350 ohms 


FILAMENT AUTO TRANSFORM 
6.3 v.to4yv.3a.,or4v. to 6.3 v. 3a. : 


ELIMINATOR TRANSFORMERS 
200-250 v. 50 c/s. input, 120,v. 40 ma. 
output ates 


OUTPUT TRANSFORMERS 

Midget Battery, Pentode 66: | for 3S4, 

Ot... 

Medium Pentode, 5,000 ohms to 3 ohms 

Standard Pentode 8, 000 ape | 3 ohms 

a ratio 40 ma., 30:1, 45:1, 60: I, 
: 1 Class BPush-Pull  ... 

Push Pull 10-12 watt 6V6 to 3 or 15 ohms 

Push-Pull 10-12 watt to match 6L6, PX4, 

6V6, etc., to 3-5-8 or 15 ohm speaker 

Push-Pull 15-18 watt to match 6L6, etc., 

to 3 or 15 ohm speaker 

Williamson type exact to author's spec. 


RECEIVER CHASSIS, |6 s.w.g., Aluminium : 
10-5}-2in., 3/3; 11-6 afin, 3/9; 12-8-2thin., 
4/6 ; 16-8-2}in. ........ 6 
AMPLIFIER CHASSIS, 16 s.w.g., Aluminium: 
12-8-24in., 6/6; 16-8-2tin., au; 
2tin. 
MISC. ITEMS, T.V. Masks, !2in., 
12/9. Ex Govt. Chokes, 100 ma., 10 h., 100 ohms., 
tropicalised 4/3 each, 45/- doz. Ex-Govt. 
Selenium Rects., 12/24 v. | a. H.W. 3/6 each. 
Ex-Govt. Receiver Units, type 71, less valves, 
7/6. Ex-Govt. Condensers, block paper, | mfd. 
1,000 v., 4/9 doz. Vol. controls with D.P. 
switch, spindle, tin., 25K, 2/9 ea., less switch 
, 1/6. Sectional Aerial Rods, Copperised 
, lft. in length, jin. diameter, 1/11 doz., 
15/- gross. 


| BRAND NEW GOVT. SURPLUS VALVES 
(boxed). 954, 955, 956, 2/9; 9004, I/t1; 
VR9I, 6/6 ; VUI33 3/9. 


TRIMMERS AND PADDERS 

4-40 pfd., 3/11 doz. ; Twin types 50-150 pfd., plus 
50-150 pfd., I 1/- doz. ; 10-100 pfd., plus 100-500 
pfd., 10/6 doz. ; 100-600 pfd., plus 100-600 pfd., 
14/- doz. 


EX-GOVT. ELECTROLYTICS 
50 mfd. 12 v. Solar Cans, 6/9 doz. ; 
175 v. cans, §/3 doz. ; 
5/9 doz. 


FULL RANGE OF STANDARD gore 
PONENTS AVAILABLE AT 
PRICES. ALL GOODS GUARANTEED 
ry OTHERWISE 
E CAN QUOTE FOR ANY 
TYPE OF CHOKE "OR TRANSFORMER, 
rye E.H.T.). S.A.E. PLEASE WITH 
LL ENQUIRIES. FULL STOCK LIST, 
3a. SPECIAL LIST FOR TRADE, 3d. 


White, 


16 mfd. 
10 mfd. 25 v. Met. Tubs, 


ASSOCIATED 


ILIFFE 


TECHNICAL BOOKS 


WIRELESS DIRECTION FINDING. 4th Edition. 


The books listed below are usually obtainable at all book- 
sellers. In case of difficulty, enquiries should be made to: 
The Publishing Dept., Dorset House, Stamford Street, 


London, S.E.1. 


By R. Keen, B.ENG. 


Complete list of titles sent on application 


(HONS.), A.M.L.E.E. 


This manual treats the subject of Direction Finding historically, descriptively and with a wide range of 


bibliographical references. 


A completely new chapter in this edition deals with systems of navigation using 


the hyperbolic grid, and an outline is also given of the application of the Principle of Least Squares to the 


plotting of a wireless fix. 


The chapter on Aircraft Approach and Landing Systems now covers progress 
since 1938 and describes the system developed by the U.S. Army Air Force as “ SCS-51.” 


Systems of 


direction finding which employ special methods of presentation, including automatic systems, are also dealt 
with and several examples of modern equipment are included. 


1059 pages. 8} in. x 5} in. 


RADIO LABORATORY HANDBOOK. 


630 illustrations. 45s. net. 


By post 45s. 
5th Edition. 


10d. 


By M. G. Scroggie, B.SC., M.LE.E. 


Describes the methods available for carrying out tests and measurements, using either commercial 


instruments or improvised equipment. 


The subject matter includes the principal sources of power and 


signals, the various types of measuring and acoustic instruments, methods of comparison and their 


application to receivers and amplifiers, and the plotting and interpretation of results. 


A special chapter 


deals with laboratory technique for VHF work, constructional details of capacitance and resistance and 
inductance bridges, ‘while much useful general information is given on such varied subjects as musical 
scales, decibels, wire gauges, filters, building one’s own gear, etc. 


7x4tin. 430 pp. 


169 diagrams and 46 photographs. 


15s. net. 


By post 15s. 


5d. 


ELECTRONS, ATOMS, METALS AND ALLOYS. By William Hume-Rothery, M.A., D.SC., F.R.S. 


An elementary introduction to atomic theory with special reference to metals and alloys. 


The subject 


matter is presented in the form of a dialogue between an Older Metallurgist and Younger Scientist. 


8fin.x54in. 377 pages. 


165 illustrations. 


25s. net. By post 25s 


6d. 
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CONSTRUCTORS!! 
HERES *& 
BARGAIN 


FOR YO u/ 


POUNDS WORTH OF 
COMPONENTS 


ae 


The home constructor should derive a lot of satisfac- 
tion from this chassis—it contains so much of value 
to him. It might even have the very component he 
has been looking for. 

The light but immensely strong steel framework, 
paxolin and aluminium panels, stand-off insulators 
and the innumerable lengths of high-quality, beautifully 
insulated leads are all worth far more than is being 
asked for the whole chassis. 


READ THIS :— 
A 


verage Contents 
(all new and unused). 
10 Pin Piug Strip 


5 250 K. |-watt Resistors. 
4 100 ohm. I-watt Resistors. 
2 600 v. | mf. Condensers. 
9 High-voltage Condensers, 
0001 to .01. 
| 3-way Switch. 
2 H.F. Chokes. 
1 Relay Switch. 
1 Ceramic Valve Holder, 
Lamp fuse with holder. 
Spring Terminals. 
Paxolin Panel 6fin. x Sin. 
Aluminium Panel, black 
finished. 
Large number Multi-coloured 
sleeved leads. 
Very strong steel gory 5 
innumerable Nuts and Its, 
Soldering points. 
Stand-oif Insulators, etc., etc. 
The whoie outfit, weight 18 Ibs. 
sent to any address for only 5 -, 
plus 3/6 part cost of packing 
and carriage. 
SPECIAL OFFER: — 
4 tor 25/-, carriage paid. 
Satisfaction Guaranteed or Money Refunded in Full 


THE NEWLONDON ELECTRONWORKS, Ltd. 


Dept. 92, EAST HAM, LONDON, E. 6. 
Telephone: Grangewood 0044-1363 


Wirecess Wor_p 85 


OUTSTANDING OFFERS OF INTEREST 
TO AIRCRAFT COMPANIES AND 
RADIO AMATEURS 


EDDYSTONE 640. As brand new. One only £24. 
Carriage paid. 

R107 RECEIVERS. As advertised last month, 16 gns. 
1155 RECEIVERS. Brand new, in cases, $0 gns. 
Carriage 7/6. 

OF INTEREST TO AIRCRAFT COMPANIES. 
Approximately 2,000 assorted instruments. Com- 
prising Fuel Gauges, Brake Gauges, Altimeters, Air- 
speed Indicators, Temperature Gauges, De-icer Gauges, 
Thermo Indicators, Oil Gauges, Pressure Indicators, 
etc. Special attractive price clearing the lot. Approxi- 
mately 1,000 brand new and boxed aircraft instru- 
ments at bargain prices. Please state wants. 
AIRCRAFT GENERATORS. Type 5U562. !2 v. 
500 w. Brand new. Enquiries invited. 

CHOKES. R.C.A. Heavy Duty 110C/2673. Weight 
19lbs. Made for ET4336 or any heavy duty purpose, 
10/- each. Carriage 2/6. 

DRIVER TRANSFORMERS. R.C.A. | 10K/117 work- 
ing into 2 805's, weight Sibs., 44 x 34 x 3in. Brand new. 
Made for ET4336, 10 -, post |/-. 

CRYSTAL MULTIPLIERS, MI 19468. Brand new. 
With case. Less MA meter, 25/-, carr. 2/6. 

TUNING UNITS. CAY 4715ia 800-1,500 kes. 
Brand new with case and lid, 15)-, less case, 12/6. 
Carriage 2/6. 

RF 24 UNITS. Complete with 3 valves. 20-30 mcs. 
5 spot frequencies, 21/-, post 1/6. 

VOLTAGE CONTROL UNITS. Type C3. Has 
On/Off switch. Pilot light, 6 bank fuse panel, 5 mfd. 
and 3 mfd. Heavy duty mains noise filter. Excellent 
case. Brand new, 12/6, carr. 1/6 

TELEVISION PRE-AMPLIFIERS. Fitted with 
EFSO valve. Very compact. Available for London and 
Birmingham. Co-ax. input and output sockets. 
Power requirements 6.3 v. LT 200/275 HT. Effects an 
enormous improvement in all fringe areas, 15/-, post | - 
PAMPHONIC PA SPEAKERS. Brand new. Maker 
packing. lOin. high flux unit. 3 ohms. Handsome 
maroon cabinet. 20 x 13 x 9, 55/-, carr. paid. 

TYPE 87 ROTARY POWER UNITS. Input 24 v. 
Output 250 v. 65 mA. 6.4 v. 2.5 a. Length 8tin. 
Depth 7in. Width 4jin. Elaborate smoothing unit in 
base. Very neat case. Brand new, 10/- each, post 1/6. 
AMERICAN TRANSFORMERS. Potted. 115 v. 
60 c. Output 420-0-420 0.115 a. 6.5 v. 7 a., 10/-. Specify 
KS9063 


WESTINGHOUSE 1406784. Shrouded 115 v. 
Output 3890 v. .0023 a.2.5v.3.a. Beautiful job, 10/-, 


post 1/6. 

WESTINGHOUSE 301164. Input 115 v. Output 
6.3 v. 10 a. 6.3 v. .6a. 5 v. CT 3 a. 850 v. CT .142 a, 
65 v. .142 a., 10/-, post 1/6. We have about 500 other 
assorted American mains transformers which we will 
clear to a bulk buyer at a nominal price. Buyer must 
inspect. No lists. 

S‘CR522. Two only in brand new condition, complete 
with all valves and crystals. 2 petrol generators. (I 
minus petrol tank), £100 the 2. A snip. 

We shall be pleased to show bulk buyers round our 
stock. 


H. P. RADIO SERVICES LTD. 


Britain’s Leading Radio Mail Order House 
Established 1935 
55, COUNTY RD., WALTON, LIVERPOOL, 4 


Tel.: Aintree 1445 Staff Call Signs, GJDGL, GIDLV 


For Quality Bargains Always 
—Best Bay at Britain’s LAWRENCES 


c ications Receiver Type RIISS. A number of these very famous | NEW RADAR EQUIPMENT 


Receivers still available, | they are in pales oe me and ee 
tested. Although not absolutely new, they are nevertheless in excellent 
condition and yen sound ue for money at £7/19/6 to callers or PROJECTION RADAR INDICATING EQUIPMENT 
despatched in maker's transit case for only 10/- extra. Any set gladly MODEL Vv. G. TYPE CG-55AEB 
er ay eng A revised = eS * Wireless World "’ leaflet dealing 
with this set is available at post paid. 
RIISS Power Pack/Output Stage. Enables the Receiver to be operated Desi se and produced by the General Electric Co., 
direct from A.C. Mains. Just plug in and connect low impedance speaker. or installation in ships, shore stations, aerodromes 
(Nove separ 4 mporet, Tee. ey; Vesa teriey T ovenss (€8C33), - get establishments. This Projection Type Plan 
ceiver R3547. Contains |5 o! of 
2 of VRII6, 3 of VRS54 (E834), | of VR92 (EASO), and a 45 Mes. “Pye” | cumeal tek performs a duty similar to the con- 
Strip ; also included are |! pot’ meters, a motor | wich gear box, relays and ventiona' P.l., except that the pattern is optically 
numerous other small an extremely useful projected on to a large, flat horizontal surface, instead of 
chassis. BRAND NEW IN TRANSIT BOXES. Only £5/19/6, carriage paid } bein observed direct ona cathode ra tube face. The 
to your door. 8 sy Yy > . Y . 
cs. “Pye Strip. A ready made vision receiver (London frequency). complete unit is approximately the size of a desk, 35in. 
tees 6 “om ane = a, ae ou data provided. Less vaives, high, with the viewing screen occupying half of the top 
» with all vaives . In brand new condition, , , : 
Receiver Type 2/1. A battery operated superhet receiver covering 4.2- | — and 's operated asa plotting table, on yes the 
7.5 Mcs. and 19-31 Mcs. Operates as a double superhet on the 10 metre actual map-in-motion is portrayed. Navigational calcula- 
7g Rane nD eo nine 2 v. valves and circuit diagram. 45/-, carriage tions are made directly on the paper viewing screen 
paic. in new condition. t 2 ¥ 
Command Receiver Type BC455. Frequency range 6-9 Mcs.: Valve line- oo wer be replaced at will from a concealed 30-yard 
up : 3 of 12SK7, | of 12K8, | of 12SR7, | of 12A6—all metal valves. |.F. roll supply. The Schmidt Camera and Optical System are 
Pe its Kes. te brand new diet 2 and os lete with circuit data. of latest design and exceptional quality. 
nt » post pai ‘ontained in a black crackle case. 
Shipping and Top Band. Listeners to these bands will be pleased to know a eee = employed to map an area of 4, 
that we can supply a Command Set with a frequency coverage of |.5-3 Mcs. or 200 miles radius, the choice of range being 
(100-200 metres). These follow the same specification as the BC455 and are made by a range selector switch. Electronically generated 
supplied complete with circuit diagram. In brand new condition and range marks divide the screen into concentric rings for 
contained in black crackle case. Only y .. i | ees b a | 
Receiver Type 159. Valve line-up : CV66 (grounded grid triode), | ranging purposes. In addition, two bearing scales are 
1 of ay of aanah (sP6!), | of VR92 ASD. small moet motor, all in projected on to the screen, one being fixed to present 
case size 84 x 44 x 64in. real bargain at 12/ — pai i ; 
Amplifier Unit Type 18/165. A neat and co: equipment incorporat- hen or = bearing, the other rotating to present 
ing the following valves : 2 of EF36, | of EBC33 a a 32 of EL32, Also included eading. he radar pattern is therefore far more signi- 
¥ microphone erensformort, incorvalve trensiormars, pemeres ene ficant, because it can be observed simultaneously with the 
jensers and resistors etc. Are you looking for something to ** break down'’? 
Then here's your chance. An experimenter’s gold mine for only 22/6, pattern of actual bearing. 


post paid. The equipment is designed for operation with any radar 


Blower Meters. for operation from 12 or 24 v. ACC but will run system, of repetition rates of from 60 to |,000 per second, 
from mains when fitted with suitable dropper resistance. Has many uses— imi 
ventilation purposes, as a hair dryer, etc. AS NEW. Only 12/6, post free. and only very limited arrangements are necessary to 


We also offer a smaller model for operation on 24 v. only at 6/6, post free. provide the video, trigger and synchro inputs. 
Small 24 v. Motor. AC/DC operation and complete with gear box. Will 
also work on 12 v. About 140 to | double reduction drive, giving very high 
serque at slow speeds. New condition. Only 12/6, post paid. BRIEF TECHNICAL SPECIFICATION 
impson Dual-Range Ohmmeter. BRAND NEW AMERICAN IN- ; ‘ 

STRUMENT. Incorporates a moving coil meter. Ranges : 0-2000 ohms ie cee td che Siang 7 pe Races 
and 0-200,000 ohms, 52/6, post free. ' ‘ F ; Tr ' 5-40 vel b. Vid , 

| r rements : ts ‘ oltage 

COMPONENT MART nput requ en rigger voltage volts peal ideo voltag 


3 volts peak max. 

Dual Crystal Standard. 100 Kes/!,000 Kes. As used in Class ‘‘D" - Or 2 
Wavemaiar att, rand naw and buend, Si. pent paid. Aantieet Vemperature Limits of Operation: O°C to +50°C. 
Output Transformer. 6 ratios 7/6, plus 6d. post. Screen Diameter : 25jin. 

jains Transformers. Standard primaries. Universal mounting. : i 
350-0-350 v. 80 mA, 046.3 v., 4a. and 0-45 v. 2a. nna nacre hapa 
250-0-250 v. 80 mA., 0-4-6.3 v., 5 a. and 0-4-5 v Image Visibility : Image on Projection Screen may be observed 
30 v. 2 a. tapped 3 v., 4v., 5 v., 6v., 8 ¥., 9¥., rae ve * 19 v., 15 v., 18 v., 20 v. in the presence of approx. | foot candle of indirect lighting. 


and 24 v. Optical System : Highest grade lenses and components by Bausch & 
omb. 


All these transformers are brand new, fully guaranteed and priced at 18/6 
each plus 9d. post. se 
Metal Rectifier. 12 v. 2a. full wave bridge, 12/6, plus 6d. post. Range Accuracy : + !% of total designated range. 
Speakers. 3in. P.M. Brand new 11/9, plus 9d. post. 64in. P.M. Heavy Duty Bearing Accuracy : Within .75 degrees. 
magnet 9/6. This item callers only. | . . 
Potentiometer. Heavy duty twin wire wound pot. 10K and 100K., 5/- Overall Dimensions : 59in. x 34in. x 35in 
each, post free. Weight u cked : 1,000 ib. 
Electrolytic Soatensene. .. mfd. 600 v. wkg. 700 v. surge, 3 for 10/-, . scat : 
post paid. 16 mfd. 600 v. wkg. 700 v. surge, 3 i 11/6, post paid. These The exceptional quality of construction, together with the numerous 
condensers are tall can type single hole fixing. Minimum quantity which operational advantages, are several of many features which make 
can be supplied by post is definitely three. a tong equipment of outstanding interest in the field of Radar 
ngineering. 


FLUORESCENT LIGHTING MANUFACTURERS ! WE HAVE FOR 
BULK DISPOSAL A LARGE QUANTITY OF 10 MFD. 1000v. D.C. RADAR INDICATING EQUIPMENT 


TEST MANSBRIDGE CONDENSERS, SIZE 34x3x2ins. ALL MODEL VE. TYPE CAY-55ADV 
BRAND NEW. SAMPLES 3 FOR 10/6, POST PAID. E RT Manufactured by The BP Yocse. a ow Mfg. Co., U.S.A. A Plan Position 
ENQUIRIES INVITED Indicator Rep type employing a seven-inch 
electro-magnetic ee ray tube. Instrument is fully enclosed in 
console type housing. 


Our stock of valves, C.R. tubes, components and specialised 
cominunicatiors and experimenter’s equipment is large and BRIEF TECHNICAL SPECIFICATION 
varied. Many, many bargains for the personal caller. Why not | . : 
pay us a visit? | Power requirements: {15 v. A.C. Single phase, or 230 v. with 
auxiliary transformer. 


HAVE YOU HEARD OUR NEW RANGE OF HIGH FIDELITY | ; ic, with switch 
AMPLIFIERS, DESIGNED FOR THE CONNOISSEUR ? | ee ee ee 


Overall Dimensions : |3in. x 24in. x 26in. 


CH ARLES BRIT AIN (Radio) Ltd. | Full technical details of the above equipments available on request. 
BR 11, UPPER SAINT MARTIN'S LANE | LAWRENCES, 61 BYROMST., LIVERPOOL, 3 


LONDON. W.C.2 TEM. 0545 | 
3 minutes from Leicester Square Station (up Cranbourn Street) Phone: CENtral 4430 
Shop Hours: 96 p.m. (91 p.m. Thursday). Open ell day Saturday: 


May, 1951 Wrre.ess Worip 


SPR C Lag 
ExXsPO Ry, 


Leading Exporters and Stockists of all types 
of Radio Receiving and Transmitting Tubes. 
Current Production of main British Factories. 
Ex-Government Surplus, American, Canadian and 
British Special Purpose Tubes in Original Brands. 
Suppliers to Foreign Governments, Airlines, etc. 


HALL ELECTRIC rive 


89, CHARLOTTE ST. LONDON.WI.  2”ores: Museum 26: 


HALLECT 


LONI 


SIZE 24" 34" 8" 
RANGE 25:A 10:A 1A 


to to to 
50A 50A 


MICROAMPS D.C 


76;- 105/- 
61/- 95)/- 
42/- 54/- 87/- 
(Export prices on application) 


All sizes available with 
MIRROR SCALE 


lst Grade Accuracy 


SENSITIVE PANEL MOUNTING METERS 


For particulars of these and our full range of measuring instruments write to :— 


BRITISH PHYSICAL LABORATORIES 


HOUSEBOAT WORKS - RADLETT - HERTS - Telephone: RADlett 5674-5-6 


WireELeEss Wor_p May, 1951 


1 KW TELEGRAPH TRANSMITTERS. Two HF 300’s our- 
put. Operation 3.5 me to 16 mc. 


HALLICRAFTERS BC 610’s. Complete with speech amplifier 


antenna tuning unit ; exciter units and coils for all bands. 


RCA TRANSMITTERS. Type ET-4336. Complete with matched 
speech amplifier, crystal multiplier and VFO units. Brand new. 


LM-300 TRANSMITTERS. (U.S.A.). 140 ke to 400 ke and 650 ke 
co 1,600 ke. 300 Wart output. 


No. 12 TRANSMITTERS, Wich coupling units, remote control 
etc. 


AUTOMATIC HIGH SPEED TELEGRAPH EQUIPMENT. 
“ BOEHME ” (U.S.A.). Up to 400 signs per minute on line and 
METAL RECTIFIERS. S.T.C. 300 volts, 75mia., S/-; S.T.C eras 

24 volts, 24 amps. 17/6; G.E.C. 6 volts, | amp. 4-; Westinghouse 
12 voles, 2 amp 12/6; Pencil Type E.H.T. 600 v. | ma. 47; Pencil SPENT One ae a eae - 1 Seer pee 
Type E.H.T. 1,000 v. | ma. 6=; Pencil Type E.H.T., 2,400 v. 3 mia, + wepee es atte Of Th S<v- Seregrepay an 


1S; Pencil Type 350, 500 v., 2 mia., 7/6 0.5 watts on telephony. Frequency range 28-80 mc. 


5M A METER RECT., 5-; W.6. and WX6, 16. SKYRIDER DIVERSITY HALLICRAFTERS RECEIVERS. 
5 CPi. C.R. TUBES. Brand new and boxed. 25-. Carr. paid. Complete with console, power units and loudspeaker. 
FILAMENT TRANSFORMERS. All inputs 20050 A.C. 6.3 v. 1.5 All above items in excellent working condition. 

amp., 76 ; 6.3 v. 2} amp., 10+; 6v. or 12 v. 3A. 15-5 6.3 v. 12A. 37/6. 
R.3515 1.F. STRIP. A complete |.F. Unit, comprising 6 SP6! 1.F. Stages, 
tuned to 13.5 Mc/s., | EASO diode detector, and | EF35 or EF39 output or TX VALVES 805, 807, 813, 814, 832, 861, 866A, DET-i6; 6L6 
video stage. A few modifications only are required to adapt this unit, Met. and many others 

which will give pictures of extremely good quality. Price, complete 
with valves, and foolproof modification instructions, is 45+, plus Large stock of Tx condensers, crystals and other components. 
5/- carriage and packing. Limited quantity only Alignment and repair of communication receivers and all other 


short-wave equipment undertaken. 
R3S47 RECEIVERS. Absolutely brand new, in sealed manufacturers’ 
packing cases. Incorporating |S valves type EFSO, 2 of SP6I, EF36, 


EBC33, 3 of EB34. Complete 45 mcs. |.F. Strip, motor dial and drive, 
pots, etc., etc. £6 only, plus 10 - packing and carriage. Whilst chey last ! 
EX-R.A.F. INDICATOR UNIT TYPE 62. Containing VCR 97 
CRT with miu-metal screen; Xtal Unit and valves 16 VR65 (SP6/), e s 2 


2/VR54 (EB34), 2,VR92 (EASO)}, etc., etc., ewo deck chassis in metal 
case. 18 x 18} x Iidin. New condition. 676 each. Plus 76 packing. 


Working demonstration upon request. 


eae heceiver Division :— 
INDICATOR TYPE 6. These units are brand new, in excellent eqnemiteer Division : 170 Goldhawk Road 
condition, and are all ficced with a VCR97 CRT, the tube which many The Arches, Cambridge Grove, . 
constructors have put to T.V. use. Valves include 4,.VR9 (EFSO), Tel. RIV 3273 London, W.12, 
3/VRS4 (EB34), plus a host of potentiometers and H.V. condensers, London, W.6. el. Tel. SHE 4946 
etc. The complete unit is enclosed in a metat box 18 x 84 x 7}in. 
PRICE ONLY £3,196 POST PAID 

Please include !0- for transit case to ensure safe transit of unit. Re- 
funded on return of case 


RECEIVER TYPE 21. The receiver portion of the W/S 21! operating 


from 4.2-7.5 mcs. Double superhet from 18-30 mc/s. Incorporating — —— 
B.F.O. and crash limiter. Valve line-up 7-ARPI2 (VP23) and 2-AR8 
(HL23DD). Absolutely brand new, complete with circuit. Only 45- a 


complete. Vibrator Power Unit for above, brand new, 17.6 only. 


NO. 38 “ WALKIE TALKIE” TRANS-RECEIVERS. Complete FOR GOVT. SURPLUS STOCK, ETC 


th Th Mike, "Ph LA | Rods, Freq. Range : 7.4 to 9.mc's. 
Siaknmnted canes MANE. Corns. gs MAINS TRANSFORMERS, input 200-220-240 v. I-phase 50-cycles’ 
- tapped output giving 3-4-5-6-8-9-10-12-15-18-20-24-30 v. at 2 amps., 
RECEIVER R. 1355 as specified for ‘' Inexpensive Television."" Com- brand new, boxed with all termination data, a superior transformer 
plete with 8 valves VR65, and | ea. SU4G, VU1I20, VR92, and a copy with 101 uses, 20/-, pest 1/3. RECTIFIERS, selenium full-wave, A.C. 
of ** inexpensive T.V."" ONLY 55 ~ (carriage, etc., 7/6) input 15 v., D.C. output 12 v.2 a. suitable for use with above trans- 
FREQUENCY CONTROL CRYSTALS. By American G.E. Co- formers to charge a 2-6 or |2 v. battery, new unused 1S/-, post 7d. 
Octal a fixing. oe Never 4 only : 2,500 kc's., 3,500 ke/s.» TOGGLE SWITCHES REF. -5D — oh 2 amp. rae r hole panel 
4,600 ke 6,200 ke's., 8,000kc/s., 76 each. Also FT243 fin. pin mounting, s.p.c.o. or on/off, new, boxe post 3d., OZ., Post 
spacing, Siese 7975, 10) coh 8000 8425KC, 126. New ond ne = as gross, — 1/6. pn ape te coli, eee tee = 
which is attached a moving coil microphone, hand type fitted switch, 
Men ee Soo ee ns Snes ifiens tr ee Ha mia tsp cae | | Seren 7, por lod, RHCRO SwrrcisEs, make and break. 36 
: om ‘ yet. K PeIM., r eeiee ° We post 3d. M » can be converted in 
(550 v. Surge) BE37P, can size 44in. x Igin., 3 for 13.6. Also 16 mfd. 500 a few minutes to an efficient 200'250 v. A.C. mains motor, suitable for 
y.w. size 2in. x lin., 3 for 7/6, 8 mfd. 500 v.w. type CT850, can size sewing machines, etc., etc., fitted 3/I6in. shaft, ball-bearing, standard 
2zin. x tin., 3 for 7/-. Post paid base mounting, new unused complete with conversion data, 15/-, 
MIDGET .0005 mfd. TWO GANG TUNING CONDENSERS. post 1/6, brass v-pulleys specially turned for above motors, 2/6 extra. 
Size only 22in. x Idin. x Ifin. Capacity guaranteed, standard length BLOWER MOTORS, 24 v. A.C.'0 C., or down to 12 v. at less effect, 
zin. spindle, complete with mounting bracket, less trimmers, 66 or, new unused 7/6, post I/-- MODULATOR UNITS, TYPE 169, 
complete with ‘* built-in "’ trimmers, 7,6 each plus 6d. post contains CV-67 Klystron, 5U4G, EFSO, 3 amen stabilizers, also B4/0! 
valve, two 250 v. 100 m/A. selenium rectifiers, smail motor with re- 
MAINS TRANSFORMERS. 250-0-250, 90 m/a., 6.3 v.3 a. 5v.2a., duction gearing, 2 large transformers, various oil and paper condensers, 
ake te pent tect ye ‘vee Electrostatic screen. Price 15/- pots., resistors and other incidentals, in metal cases, size I8in. x 8ti 
» plu : : MOntKy 7}in., brand new in wood cases, special offer 37 6, carriage 7/6.MO OR 
LF. TRANSFORMERS. Manufacturers’ surplus. !ron-cored. 465 ALTERNATORS, consists of 230 v. = _— | phase ¥ ss amp. or ea 
ke/s. Size 4in. x I}in. x Idin. Per pair 8 6 whilst they last. rating r p.m. capacitor motor, fitted enclosed reduction drive 
: - rs gearbox, final drive approx. 60 r.p.m., motor 's coupled to alternator, 
TYPE 25 R.F. UNIT, brand new, converted from new R.F.24. 19/6. 250 v. 1,250 cycles .24 amp., flexcitation 24 v. .4 amp. cont. rating, 
(Carriage and packing 1/6 size approx. |44in. long 6in. dia., standard motor base, external wiring 
R.F. \JNIT TYPE 24. For 26-30 me's. Preset, switched tuning, diagram inside termination cover plates, perfect condition, £3/10/-, 
incorporating 3 valves SP61. Brand new, ONLY 16/6. This unit can carriage 76. HEADPHONES L.R., new boxed 5/-, post 8d. VEE- 
now also be supplied modified to cover R.F. 26 frequency (for Midlands DER COUNTERS, 0-9999, plated case enclosed, § dia. side shafts, 
T.V.), brand new, at 25 -. 5-, post 3d. le cee gs as consists of 2 combined telephones 
and microphones, |00ft. P.V. covered telephone connecting wire, 
provides perfect 2-way communication, self energised (sound power), 
Send stamp for current Component List— no battery required, new boxed, st 6. pos t 8d., ditto = 100 yds, 
ps z | connecting wire, 10/-, post I/-. PE fal OFFER of | yd. coils 
Probably the most comprehensive in the trade single conductor 250 v. insulation T.R.S. cables (mostly C.M.A.), all 
new clean perfect stock at far below current wholesale prices :-— 
1/044 30)-, post 1/6 ; 3:029 35/-, post 1/6 ; 3/036 40/-, carr. 2/- ; 7/029 


45/-, - 2/6 ; 7/036 S5/-, . 3/- ; 7044 65-, 3/6 ; 7/052 75.-, 
5, HARROW ROAD, LONDON, W.2] | 222 3.0.05 slices: W512 T's Mone 0, pone fe 
° li . 
PADdington 1008 9 and 0401 en ior our new page Sts, include many new items. 


MOORPOOL CIRCLE, BIRMINGHAM, 17. 


Tel. : HARborne 1308 or 2664 
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Recognised as the Most Reliable Valveholders 


Now in full production 

NOVAL and B7G 
Valveholders 
of all types in 

NYLON LOADED , 
BAKELITE /{ 


B7°¢ 
We make all types of Valveholders 


THE MeMURDO INSTRUMENT CO., LTD., VICTORIA WORKS, ASHTEAD, SURREY . ASHTEAD 340) 


Ay 
* = 3 

: A NAME WHICH HAS ALWAYS MEANT EFFICIENCY TO THE TECHNICIAN, 

‘BP TROUBLE-FREE EQUIPMENT TO THE DEALER, AND RELIABILITY TO THE 


4° DISCRIMINATING PUBLIC_BACK AGAIN WITH THIS 9” TUBE T.V. CHASSIS 
+ COMPLETE - wirRED, ALIGNED, TESTED AND READY FOR USE 


' Px py 

om Y 

2 « 

~u & Y 
a 


am 
¥ 


TAILS 

cuit DE ¥ 

ree miniat 
om vision— 

het receive a a 

on common to sou d and vad 3 
scillator ne 

S uv 

e Se\'-oscillacing We ° 
wich efficiency diode- 


e time 
it valve 


Mc CARTHY RADIO: STUDLAND ST. HAMMERSMITH LONDON. WE. ' 


WIRELESS WORLD 


R.C.A. TRANSMITTER 
ET4336 COMPLETE 


NEW AIR TESTED 


Available in quantity for export. 
SPECIAL TERMS TO LICENSED 
AMATEURS. 


FREQ. METERS BC 22i 
few still available, 


TRANSMITTING TUBES — ALL 
TYPES. 


SQR 522, VHF Trans/Rec. 


BC 375E TUNING UNITS 
New with cases, TU 7/8/9/10 and 
268. 12/6 each, + 2/- carriage. 
TU 5 and 6, 22)- each, + 2/- carriage. 
IDEAL 25 WATT 
TRANSMITTER 

Army Type No. 12, Frequency Cover- 
age !.2 to 17.5 me/s,in Four Switched 
Bands. C.W. and ne, Built-in 
Modulator, A.C. Mains, 100 Voit or 
250 Volt, Complete with all Tubes 
and Delivered. £18. 


Send for details of our compact EX;/TX F-U-40. 40 watts. 
HALLICRAFTER U.K. AGENTS 


McELROY-ADAMS MFG. GROUP LTD. 


46 GREYHOUND ROAD, LONDON, W.6. 
Cables: Hallicraft, London. Phone: FULham 1802. 


ASSOCIATED 


ILIFFE 


TECHNICAL BOOKS 


WIRELESS SERVICING MANUAL 

By W. T. Cocking, M.1.£.£. (8th Edition). Deals with 
the location and cureof the innumerable faults which 
can develop in broadcast receivers and their allo- 
cated equipment. Domestic sets, short-wave 
receivers and converters are covered, and there is 
a special chapter on servicing with the cathode- 
ray oscilloscope. 12s. 6d. net. By post 12s. I 1d. 


RADIO DATA CHARTS: 43 Abacs for 
Receiver Design Calculations ; 
By R. T. Beatty, M.A., B.E., D.Sc. Revised by J. McG. 
Sowerby, B.A., M.1.€.€. This fifth edition covers the 
most frequently recurring problems, the answers to 
which provide most of the data required for the 
design of radio receivers. 

7s. 6d. net. By post 7s. IId. 


TELEVISION RECEIVING 
EQUIPMENT 
By W. T. Cocking, M.1.E.€. (3rd Edition). Explains the 
fundamentals of the subject and deals with practical 
details of receiver design. There is a lucid description 
of each stage of the normal television receiver, as 
well as detailed attention to special circuits. 

18s. net. By post 18s. 8d. 


lliffe Technical Books are obtainable at al! booksellers or direct 
from the address below. Write for the complete Radio Book List. 


DORSET HOUSE, STAMFORD ST., LONDON, S.E.! 


SERVICE 
ENGINEERS! 


Do YOU know that the 
Guild of Radio 


Service Engineers 


is the accepted Organisation 
representing Radio and Tele- 
vision Service Technicians ? 


It is recognised by the employ- 
ers’ and other Trade Organisa- 
tions, and by the appropriate 
Government Departments, as 
the representative body for 
the Service side of the Trade. 


Write for full particulars to: 


H. HILL, General Secretary, 
2, Stevenson Street West, 
Accrington, Lancs, 


| 
| 


| 


| 
| 


Do power cuts upset 
Jour production? 


A Variac infinitely variable voltage 


regulating transformer will probably 
solve your problem. Write for 32 page 
Catalogue V549 which gives full details 
of the Variac transformers and their 


manifold applications. 


CLAUDE LYONS LTD 


180 Tottenham Court Road, London, W.1. Te: MUSeum 3025/6 


and 76 Oldhall Street, Liverpool 3, Lancs, 


May, 1951 


May, 1951 


Wireless 


Rate 7/« for 2 lines or less and 36 for every additional | 
line or part thereof, averare lines @ words. Box Numbers 
2 words plus 1/-. (Address replies : Box 0000 c’o “* Wireless | 
World,” Dorset House, Stamtord 8t., London, §.E.1.). Trade | 
@seount details availble on application, Press Day: 
Jane 1951 issue, Wednesday May 22d. Wo responsibility 
accepted for errors. 


WARNING 


Readers are warned that Government surplus 
components which may be offered for sale 
through our columns carry no manufacturers’ 
guarantee: Many of these components will have 
been designed for special purposes making them 
unsuitable for civilian use, or may have de- 
teriorated as a result of the conditions under 
waich they have been stored. We cannot 
1 der take to deal with any complaints regarding 

any such Components purchased. 


SPECIAL NOTICE 


Advertisers please note.—With effect 
from the June issue of Wireless World, 
Classified herby mooie Rates will be 
7,/~ for 2 lines or tess and 3,6 for every 
additional line or part thereof. 


NEW RECEIVERS AND AMPLIFIERS 
fa Ape eee ELECTRONIC ee eee 
M: ei- 


y-eoone Hign St., London, W.1 
the design and manufacture 
reproducing equipment from 
yr domestic or industrial purposes. 
hannel amplifier (type sy E.57), 
independent bass and treble outputs 
des the most sat ing 
on we have yet exper renced 
os smonstrat ed in our showrooms daily (we close 
hursday 1 p.m., Saturday 4.50 p.m.), and we 
i ite those who seek per a on from recorded | 
sic to hear r 
tuning units 
and constructed t . 
C Rejector, effectively removes the 9kcs 
whistle rejection at Sacs better than 35 
e price 65/- each; response curve on applica- 


ROGE RS ade ate tty Co. (M.O. Dept.). 
h Rd., 1 6802 | 


amplifiers, 
lists.- 
a 


bass and 


Broadcast 
& Acoustic Equipment Co., Ltd., Tombland, 
Norwich 006: 
7 ILLIAMSON amplifier from £15/10; also | 
equivalent in 
p: ; for details and demonstration, write 
‘phone—A. 5S. Iman, 1, St. Stephens 
Gardens, W.2. Bay. 3661. {6789 
YHARLES AMPLIFIERS, Ltd., are now able 
to produce amplifiers, radio units and 
ectronic equipment to specification; enquiries 
mnvited for development work and for mk To- 
duction runs.—Charles Amplifiers, Ltd., en- 


sal Rd.., + fours } 
N IDLAND RADIO COIL PRODUCTS offer 4 
Bt service for the production of high quality 
ur plifiers and radio 
of standard products is available; suppliers 
of audio and radio equipment to the Northamp- 
tonshire Education Authority. Carnes = 


. Ltd., Hubert St., 
m, ross 2440), th 
specialist manufacturers of high fidelity sound 
reproduction equipment, for the world-famous 
Williamson amplifier and associated accessories 
including tone control stages, loudspeaker 
crossover units, distortionless contrast ex- 
—— and radio feeders; send for wee 
( SUTSTANDING value in radio to-day, our | 
SL.35 three wave-band 5-valve superhet. 
ogg chassis is, we believe, $ 
obtainable anywhere: 
pleasing 
iy for installation at 
er or 12-18-0 with 
erforma ce of this 
is s truly semaeees stamp for illus- 
leaflet mien invited.—Bayly 
. 46, Pavilion Drive, Leigh-on-Sea. Essex 


(6! 
r ELRAD ELECTRONICS. 70, Church Rd.. 
Upper Norwo London, 5S.E.19.—De- 
signers and manufacturers of "gelrad quality 
amplifiers; established as the most outstanding 

in high-quality amplifiers, | 
reproduc n va 

unique — ifiers 

enthusiast i 


possible variation to | 
ecordings and varying acoustic proper- 
ties of eae room with another; £18 comp.ete, 
yn request.—Write, call or "phone 

Li vi agmone 4879. {0019 | 


performance Universal | 


WIRELESS WORLD 


World Classified Advertisements 


segue 
Partridge Hews 


Pointers to 


PARTRIDGE 


PRECISION 
TRANSFORMER 
SERVICE 


@ “ Standard ” and ‘to Specifica- 
tion” types available in over 100 
Models in 5VA to 100kVA range. 


@ Delivery in EIGHT WEEKS— 
or less according to type. 


@ Wide Range of hermetically 
sealed types including the new inter- 
service approved type ‘C’ Admiralty 
type (as illustrated). 


@ ALL WILLIAMSON Anplitier 
components immediately available 
from stock, 


@ An advisory and design service 
for the production of “to Specifica- 
tion” types—this specialist facility 
is used by the B.B.C., the Post Office, 
Government Research Stations, and 
leading Industrial Concerns. 


I 
p44 


| TUNING units. 
B 


| have you.—Cox Radio 39, West 


‘TRANSFORMERS L£7D | 
ROEBUCK ROAD, KINGSTON BY-PASS 
TOLWORTH SURREY 
Telephone : ELMbridge 6737-8 


ampiifiers, stee] cabinet. 
: may be rack mounted, A.C. 
x8 10- 


= _Autospares “Te0. 


Balham 96. 

ONNOISSEUR’S "receiver, acclaimed by Mite 

users as the finest receiver for the enthu- 
siast and the only one with the following facili- 
ties: 9-1,500-metre, world-wide results on highly 
sensitive 10-valve receiver, comparable with any 
good cOu.imunication set, or by change = ee, 
maximum fidelity reception of local s on 
non-superhet receiver with high Lf, 2-PXxX4 
push-pull amplifier incorporating : J refinements. 
bass and treble tone a (boost to cut), 
whistle filter and gram input ete.; basis rebuilt 
R1155; write for details or call for demonstration. 
PEEDER units as above 


st 


m 
above, to. year, requirements; R1155 circuit 
and values 2/- post free.--R.T.8., Ltd., 5, Glad- 
stone Rd. Wimbledon, S.W.19. ‘Tel. ‘Lib. 3303 


RECEIVERS. AMPLIFIERS— Qunrtus 
AND SECONDHAND 
1155 receivers, modified, include power- pack 
and output; £11.—Pox 062 
sm SF (pad ~ pew. ‘push pull output and 
Box 0 (6797 


MLIGRAPTER S838, : , ae (3 short), ser- 
vice Bart; £12.—Wilton, 17, Brunswick P).. 
Stoke, Plymo 6708 
1155 veceiver complete with power-pack, as 
new, requiring only speaker to operate trom 
A.C. mains; “offers e1710— Box 0635. {6730 
yoo ge BC614_ speech amplifiers 
e all tubes, perfect condition; £16 
BENDIX. BC2aI frequency meters, comp_ete, 


5. 
éq. 100-156 mes. 
ter, receiver 


comp!ete transmit- 
in new condition with all tubes; 


types TU6 to TU26B. new with 

covers, 12/6; BC610 tuning units. P.A. coils and 
spares avai able WS19 Mk II and installation 
etc.. large quantities. 

, uiries for ex-Govt. 
spares promptly attended. 
roe df Rat MFG. Gnouy.. 


TO ba Rd.. London, W.6 
18 ged =" 
new 


licraft, Lenten. 
703.7 superhets, 5 ves, 
‘Admiraity miniature reoeiver: iy Be 
circuit; £2 eac reece High 
Balham 5596. 
in_ stock. ane. 
, etc.—Requirements | wieese 
254, Grove Gree 
London, E.11 4986 

R88 perfect condition and alignment, c/w 
manual, speaker, spare valves, transit case. 
£65; accept B/C receiver part exchange.—606 
King Lane, Alwordley. Leeds. [6798 


NEW LOUDSPEAKERS 
ARKER model 150, £18/18; model 


American 


td.. 46. 
Pulhes 
fo194 


Bass Reflex and Corner loudspeaker 
illustrated leaflet on request; all 
speakers post free 
ROGERS DEVELOPMENTS Co. (M.O. Dept.) 
116, Blackheath R E.10. (6801 
LOUDSPEAKERS SURPLUS AND 
SECONDHAND 
WO Goodmans Axiom 12; £6 each or aeeoee 
offer. 062 pera 14 
E omnes £15.—4 
Baldwyns Park. Bexley 6790 
EFLEX cabinet for le. specially made by 
E.L.R. size 321616. 12in speaker: 
£4/1s Mose, 229. Stra nd Cc 16772 
yor iT H.C. horn, walnut finish. with Super 
Z 8 g[oeemer: £12.—15. Glover Rd.. Pinner 
in. 


cabinet; 


TEST EQUIPMENT 


| NEW 
C= Gouble, pean 3339 oscillographs. 


good order . Or exchange what 


St.. Bognor 
| 16539 
TEST EQUIPMENT SURPLUS AND 
SECONDHAND 
yy OVING coil D.C. meters. PFS00. 3'4in dial 
Vi” 35/-; also 2in F.S.D scaled 0-5 
6/-.—Passingham. 16. Gresnhend ‘Lane, Keighley. 


AGARD type 1028 oscil Hosoppes reconditioned 

makers, 5in C.R.T.s. few left only. use- 

| eu suipemn to mc/s, calibrated voltage and 
fr uency; £36 each.—Nagard, 245. Brixton R 


oscillose 


equirements to R, 
| Grove Green Rd., London. E.11. 


THE IDEA 
BEHIND THE WORDS 


HARTLEY-TURNER | % 
2. Living up to an Ideal 


We have stressed quality and service 
in our dealings with you 
directed towards our one 
‘* commodity ' what is now usualiy| 
called high-fidelity sound reproduction. 
When we started business this ticket had 
not been thought of, for in those days 
the only sound reproduction was so far 
removed from real life as not to be seriously 
considered as a means for esthetic 
enjoyment. if we were considered pioneers 
of high-fidelity, it was only because we 
were the first to produce equipment that 
had serious claims to be 
producing sounds which did 
to reality. 


Our first product was a speaker, 
was better than the newly introduced 
moving-coil speaker to the same extent 
that the latter was better than what had 
gone before. The moying-coil speaker 
hinted at the great advance that could be | 
made in sound reproducers ; the Hartley- 
Turner realised it. 


and only 


We found that a high-fidelity speaker 


could not be made by mass-production | 
We do not deny that mass- | 


methods. 
production can achieve miracles of mass- 
precision, but it was in the nature of | 
things that a speaker very free from 
distortion must be made in a way which does 
not lend itself to mass-production. Nothing 
would have pleased us better than to 
devise a way of making such a speaker 
cheaply and in large quantities ; but 
twenty years later the problem is 
unsolved. 


Quite early in our existence we had, 
therefore, to face up to a matter of major 
policy ; should we stick to the hand-made 
high-grade product, or should we désign) 
something for the mass market? Or} 
should we try and break into both markets ? 


still 


We decided that we would stick to high- | 


fidelity and nothing else. We fixed our 
ideal as making a perfect speaker or rather, 
as near perfect as we knew how. And we | 
have lived up to that ideal ever since. 


We have never had a 
models. We do not make speakers with a/ 
range of impedances or a range of diameters. 
We have only one model ; we have always | 
had only one model—the best we can 
make 
speakers, twin-cone speakers, duode voice- 
coil speakers, and so on. All these were 
interim attempts to make the perfect 
speaker, and we are still short of the goal. 
But what we have in the 215 is a speaker | 
which faithfully maintains our original 
aim. 
and the best that we can make is very 
acceptable to most people. ~ 


It is still hand-made. It has to be. Its 
price is £10 .10.0. It could have been 
less if we had solved the problem of mass- 
producing such a speaker. it could have 
been very much more if we had worked 
on some other lines of development ; but 
it happens to be £10.10.0. it also happens | 
to be 10in. in diameter, and it also happens | 
to have an impedance of 4 ohms. We say 
** happens *’ because the 215 is the a 
come of thousands of experiments over 
more than twenty years directed towards 
perfecting the design. And what has 
emerged ‘‘ happened ’’ to be the best. 

We apologise for our catalogue having 
run out of print, but the demand has been 
far beyond all expectations. A new edition | 
s being got ready as fast as possible, so 
just send a postcard saying you would 
like one. It is worth waiting for. 

Our renowned high-fidelity guide ‘‘ 
Notes in Radio'’’ (Sth edition) is 
available at 2s. 6d. 


H. A. HARTLEY Co. Ltd. 


152, HAMMERSMITH ROAD, LONDON, 
RIV. 7387 


New 
still 


These are} DF ESEL E 


| 4 
and it 


over | 


‘range’ of | 


In our time we have tried duplex | 


It is the best speaker we can make, | 


“W.6) J 


WIRELESS WoRLD 


NEW DYNAMOS, MOTORS, ig 
ae chargers, 4 models, l 
D.C.; any mains voltage, 
types yo ial transformers, chokes, test 
ceriot, ear Pe, etc ne Banner 
, Lt 


2-6 


S, rotary transformers, motors 
diesel-engined generating plants, u 
and d.c. generators. We are also in a posit 
to quote for power. transformers; as actt 
manufacturers we wi glad to quote for 


I 3kva, 230v 
th push-button remote arting equip- 
| ment ready for use, £205 

ROT. f transformers, input 20v d.c 

7 . * per manent magnet fleid 

d and 70ma 
energised field 35/-; 
output 500v 90ma dc 


plants 


considered as /| é 
approximate | © 


such plants can 
t ac. or d« 


oft Works, Haverhill 
| Suffolk. Loo39 


DYNAMOS, MOTORS, ETC. ee 
AND SECONDHAN 
OS and lighting a+ og a.c. and d.c 
lease note items 1. 2 and 
ut current products of 
| manufacturers 
| ALTERNATOR, 230 1, 


well-known 


‘30 3 kVA, belt driven by 
engine A V.1; 
handle 
also remote ‘control 
ress button remote control start and stop 
hind ied; extra control units, £1; complete with 
uy oe battery and hattery charger, full 
Son 1 gall of tuel; engine covered bs 

Petters y AEE, service; tested on full 
before dispatch; delivered ready for use; £205 
230/1/50 Riternat or, 400 va. with voltage regu- 
| lator, self-energised. clock or anti-clock 


| rpm, suitable television; £18 del 

ALTERNATOR. 230/1/50, 3 and 6 kva 
rpm, self-energised with voltage contro! 
ing, 24v charging and lighting winding 


button start, 


British 


3,000 


your requirements: 
for S.T.C. selenium 

forma invoice, c.o.d 
EARCE, 66, Great 


rectifie 
(post 


goods only) 
Percy | 


W.C.1 
| Angel). 


| TRANSMITTING EQUIPMENT 
R1143A sets in good condition, quantity avail- 
able for export only, cheap.—B.E-R.. 69, 
Church Rd., Moseley, Birmingham ie7a3 


NEW GRAMOPHONE AND SOUND 
u 
| are, 2B RADIOCRAFT, Ltd 


ACOS GP-20 pick-ups with 
} £3/11/5; extra microgroove 


MARCONI type 14 pick-ups 
, for miniature needles, comple 
transformer, £2/8/4; complete 
former, £1/15/10 
B.S.R. MU-10 gram motors 
pulley for 33 or 78 rpm, £3/15 
B.S.R. MU-14 de luxe version of above 
with instant speed change, 33-45-78 
£5/19/4. 
| COLLARO AC-514 radiogram 
with magnetic pick-up, £6/10/5. 
-_— above prices include purchase 
ree in United Kingdom 
EXPORT. ita tax free; 
} on requ 
FRITH ‘RADIOCRAPT Ltd., 
Leicester. ‘Phone 58927 
APE recorder motors. 230v a pawns ful 
Ce bend new. 13/11; post. etc., 
Hitchin, Herts 
; coils to spscn., 
ur stns.; chassis 
coils, all bands. 


standard 
heads 


head 
GP-19LP 


lightweight 
h matching 
with matching 


2-speed, turnover 
fitted 
rpm 


units complete 


tax; 
Price list by air mai 


9-71, Churc hgate 
24 


Wan 6; tuner 


/6 each 
TRANSFORMERS, Battleship series 
steel framed, 1 yr. guarantee. 6v6 
split PRI and SEC, results exc., 
ample core ensures LF, only 
ended, 9/9 (3 and ohm); 


for mk, s‘het 
heavy duty 
6L6 push-pull, 


Ww d 
| 1K, 2K, M rel pence pots, 
| metalwork; trade eeuppied 
BEL Sour TS Co. » Marlborough Yard 
London Nis. Seabee 507 [0187 
AY Gee Taos. ~Emitape on 1,200ft spool 
G.E.C. A tap a 30/-; blank recording 
| dises, 10in d sided. 3/-: all from stock; ful! 
terms availa 
SOUND Discs: (SUPPLIES). Ltd._17 
} Ra.. Southport. Lancs. Tel. 88153 
APE recorders from stock an 
10-valve radiogram chassi 
| siagtecs by G.E.C £30 Autoapares 180, 
High 8t.. S.W.17. Balham 5596 6769 
NFINITE baffie corner deflectors, scientifically 
designed acoustic chambers for 
peakers; lists.—Broadcast & Acoustic 
ment Co,, Ltd., Tombland, Norwich 


trade 
8. Bispham 
5335 


amplifiers 
recording 


May, 1951 


» Outputs 


are not sur- 


ioaa 


NEW S.T.C. SELENIUM RECTIFIERS. 
Largest L.T. range in Great Britain. Current 
products. NOT SURPLUS. E.H.T. H4/200 
W.W. Televisor replaced oy, N2/100, 17/-; 
for VR97, N2/S0 12/-. Post 

Note Increased Prices soto ist Jan. 1951. 
HALF WAVE RECTIFIERS. 
lév. 9a., 7/6; ta, 9/2; 2a, 10/8; 3a, 176; 


4a. 74)-; 


LF HEAVY DUTY 7iin. 
SQUARE’ COOLING FINS. 

. Sa., 24/3 3 , 26/-; 20a., 48/6 ; 30v. 

ab Bes a's Mey 25a., 296; 5a., 


543; 8a.,6 

BRIDGE CONNECTED ‘FULL WAVE. 
. 1.25a., 13/9; 17a. 17/7; 25a, 229; 
, 749; 4a., 28/-; 5a., 29/6 ; all post free. 


INDUSTRIAL FUNNEL 
99/-; 


17v. (2a, 86/- 
2 abv. 6a., 79/-; 
-, 164-5 S4v. 
. 6a. 130)- ; 10a,, 
80/-; 0a., 2176; all 
post 1/6. 
VALVE CHARGER REPLACEMENTS. 
Send Circuits, max. A.C. voltages marked and 
max. No. 2v. cells chargeable, for reply. 


Wholesale & Retail 
T. W. PEARCE (Est. 19 yrs.) 
66 GREAT PERCY STREET, LONDON, W.C.1 


Off Pentonville Rd Between King’s Cross and Angel 


offer from | 


post | 


"(6469 | 
LW | 


Sno HF hor n | 


SELENIUM, H.T.&L.T. RECTIFIERS, 
CHARGER KITS, CHARGERS 


New Goods with Full Guarantee 
egy eo Standard 


v.. Ov. 33 v it com 
prises 12 v. 2 amp. selenium 
rectifier, eT) watt im- 
pregnated transformer, 
ballast bulb, no rheo or 
ammeter needed dead 
reliable and foolproof 38/6, 
post 16. Or with handsome 
steel ca 
Heavy 
for 2 v., 6 
4 amp. 8.T.C 
watt transformer, ballast 
bulb, wt. 9Ib. §2/G, post 1/6. Ditto but for 6 v. only 
466. Special steel case, screws, grommets ]7/-. 4 
amp. kit as above for 6 v., 12 v., 11Ib., less case, 58/6. 
Minor Kits 6 v., 12 v. 1 amp. 32/6. post 1/2 
6 i ) v./250 v. only 189, post 1/2. 6¥ 
1 amp. 26/-. Transformer and rectifier for 2 v. } amp 
trickle charger, 12/6, post 8d. 
“ AUTOMAT "’ Car or Radio chargers, as illus., vir- 
tually unwreckable and ultra teliable, as tested by 
motoring ; press 6 v./12 ¥ 52/6; 2 amp 59/6. 
Carr. * . 1b. £5196. 
12 months’ guars 
SMALL SPACE H.T. 3. seta etc. 
new, wrapped in maker's wrappings 250 v.60 ma, 7 - 
post6d 130 v. 60 ma for U.S.A. midgets, 6/6 ; 
40 ma 5/-, 50 v. 40 ma bias. type 8/-; 250 vy. 
ma. bridge 14 -, 350-0-350 v.80 ma 15.6. 
8.T.C. SELENIUM yy ry new ey ~ 
. 2am -; 6¥. P- 16/-; 
3 12 7 1 amp. i916 11 12 15 
. “pe ae 12 - ; bridge 15/- ; 12/15 v. 4amp. 23/- ; 


26 - amp. 35 v. 4amp. 27/6. 
ELIMINATOR ‘grt. for 120 v. 20/30 ma. with trickle 
charge, 22 watt trans. layer wund, 30 ma. h.t. rectifier, 
2 v. + amp — rect., 2 2 15 mfds condensers, 
ban - 4 steel! 43/-. po 


HEAVY DUTY CHARGE ER KITS. 
giant pte, d rectifier 120 watt trans 
irive slider res. for 6 v., 12 v..6 amp. 
2 parcels, 3/6. Ditto bat 4 amp 

for 18 v. 4 amp. d.c. output, 


rectifier, 7 


fade 6 ¥. 


, ammeter, worm 
16lb. £4/7/-. post 
£3/17/-. Ditto, but 
sharges up to 18 cells at 
3 amps, £4/15/- 

“ RENEWBAT " battery desulphater and conditioner, 
radio 1/9; car size 3/-, post 6d 


CHAMPION PRODUCTS 


43 Upiands Way, London, N.21. Phone LAB 4457 
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A WINDOW WORTH 
LOOKING INTO 


Meters. 2in. round 0-500 microamp move- 
ment, 7/- each ; Indicator Units, type 217a, 
containing 0-100 microamp movements, 39/6 
each ; 2in. round 0-14 mA, 7/6 each. 
Transformers. Special offer ex-W.D. 
230 volt input 50 cycle, output 4 volt 8 amps., 
6.3 volt | amp C 12/6 each ; E.H.T. trans- 
formers, ex-W.D., 230 vole 50 cycle input, 
1800 volt 20 mA output, 19/6 each. 
Rectifiers. {2 volt 5 amp Full Wave, 17/6 
each ; 24 volt 5 amp Full Wave, 32/6 each ; 
850 volt 40 mA, 8/6 each ; 2 vole $ amp, 2/6 
each ; 48 vole 60 mA, 2/6 each ; 12 volt | amp, 
10/6 each 

Television. Amplifiers, type 208a, complete 
with 2 E.F. 50's for 45 Mc/s or sound complete 
with mod. circuit, 13/6 each. 
Television. Ditto, single stage, 
46 each 

Output Meters. American type CWIl- 
60ABJ, complete with 0-50 2}in. microamp 
meter, 726 each 

Ground Station. Remote control, complete 
with type D morse key, brand new, 10/6 each. 
American type, 58 Transmitter-Receiver. 
Slightly gashed but complete with 100 Kc. 
crystal, 19/6 each. Very limited number only, 
special Hams’ Treat. 

Switches. 2 bank single pole 8 way, 1/9 each ; 
lin. single pole 7 way, 1/3 each ; heavy duty 
2 pole 6 way, will pass 10 amps 250 volt A.C., 
5/6 each ; lin. 3 pole 4 way, 9d. each. 
Telescopic Aerials. |5in.-7 foot in Dural, 
ideal for television aerials, 5/6 each. 
Television. Power packs, ex-W.D., type 285, 
complete television power supply. Input 
voltage 230 volt 50 cycle, output 350 x 350 
volt 200 mA, 6.3 volt 15 amps E.H.T. supply, 
2500 volt 5 mA, complete with all rectifying 
valves, 92/6 each. Limited number only. 
Television. Receiver type 1355. Brand new, 
complete with all valves, for Sutton or London, 
49 6 each. 

Television. Brand new ‘Pye’ 45 Mc's 
\.F. strips, using 5 EFSO's, diode stage EASO 
and cathode follower EFSO, complete with ali 
valves, 596 each ; ditto less valves, 37/6. 
Condensers. ‘‘ Trouble Free'’ oil filled, 
| mfd. 5000 volt, the only safe condensers 
to fit in your television. Limited number only, 
2/6 each 

Chokes. L.F. 3 henry 200 mA 100 ohms, 3/6 
each ; 5 henry 200 mA 100 ohms, 3/6 each ; 
20 henry 100 mA 350 ohm, 6/6 each. 
Condensers. Block type elevtrolytic, 8 mfd. 
750 volt, 4/6 each ; 16 mfd. 750 volt, 5/6 each ; 
16 x 16 x 16 mfd. 450 volt, 3/6 each. 

Hi volt Rotary Packs. Fully smoothed input 
and output, giving 220 vole 60 mA, 17/6 each 


less valve, 


G. W. SMITH & CO. 
(RADIO) LTD. 


3, LISLE STREET, LONDON, W.C.2 
Phone : GERrard 8204 


| COMPLETE Williamso 


| other compo. 
i previously vac 


WrreLess Wor_p 


NEW enanmeerns AND SOUND 
EQUIPMENT 


VAILABLE from on quality B3¥ - 
rpm motors, including ‘turntable and rub 
Decca 3378 playing-desk, 
33B and 33C pilaying- 
s ot 


ree. 
(M.O, Dept.), 116, Blac heat h 
{6803 
Meant tape recorders.—Make your own 
simply and easily; Cleartone recorders (10 
ially designed for amateurs, crystal 
, Silent running, superb performance com- 
parable proteotene: erneeings: simplified instruc- 
ueprints, 5/9 post free; kits supplied.— 
=> (member B.S.R.A.), a 

66. 


recording equipments, type 
C7J for high- quality recordings from exist- | 
ing microphone equipment, price from 28@n5 
also available as a complete channe! inclusive of 
» amplifier and playback equipment 
S; type C7, for highest quality profes 
requirements—recorder mechanism at 48gns 
complete aed " 110gns; demonstrations | 
arranged i 
PLEASE write lor details to K.T.S.. Ltd., 60 
Aylward Rd., Lon —y a ae. (Liberty a8.) 
Callers by apointme miy 724 
GRAMOPHONE AND SOUND EQUIPMENT 
URPLUS AND SECONDHAND 
‘COPHONY- BAIRD tape recorder, 
offer. 


gg qnments Co. 


brand new; 

(6743 
winders for sale 

Ltd., Hoddesdon, 


No. 3 coil 
ee Electric Co. 


(yiLKINS: & Wright pick-up and transformer, 
£5.—-Oxley, 372, Staniforth LS 


R 339DB oscilloscope. £25 

100L, p= 230v 2kw. £10; both new condi- 
tion.—Box 0705 

C{ONNOISSEUR pick-up in table cabinet, Col- 
/ Jaro motor, 12in turntable; £8/10, or sell 

separately.—Oakdale, Woburn Town. Bucks. 


recording constructional details 
stainless steel recording wire, 3,600ft reels, 
9.—12, Rossendale Ave., Blackley, Manc mentor, 


8.R. recording unit. complete. as new, 
excellent reproduction; £150 or near offer 
»: oat tronome."’ 33, Sackville Rd., Bexhill, 


SOR sale, Autotrop radio-gramophone, takes 

ys both ee 

: —Full infor- 
mation trom Heenan, Little Gaddesden 330. 


AGABTIC sound recording wire, stainless 
teel, temporary wooden spools. approx ie 

hours" running time at 2ft per_sec. 
spool.—A. Smart, 40, Grange Rd., italesoven. 


EAK pom One amplifier, with latest mode) 
Re £28: Voigt Domestic corner horn. 

in white, ‘fitted PM2 unit, £65; a ag Auto 
mixed changer. fitted connoisseur L.W 
£10 above demonstrated Centra! 


Su 


pick-up 
London 
Reply Box 16770 
G AM motor, rim drive, 200 200" a.c., £3; 

Goldring magnetic x we £1/10; Hoover 

induction motors. a suitable tape drive, 
200/2 smaller model, £1/5; 
Vibrator h.t. units. ov. ‘\nput, 200y d.c. smoothed 
output at 40 ma 
COOK. Old Barn Rd., Christchurch, Hants 


{6800 
NEW COMPONENTS 

ANNEY OF BATH offers:— 
WILLIAMSON complete kit of 2 
main amplifier. with 
matched irs where necessary, 27/-; kit of 9 
high stability and carbon resistors for the pre- 
amp (fig. 13). 8/7; kit of 23 H.S. and carbon 
resistors for ee R- valve pre-amp (fig. 15), 19/9; 
t « 5 5. and resistors and 4 pots 

30/-; ‘kit ot 3 condensers for fix. 
kit of 33 comnenante for fig. 19, 54/6. 
com: 


amplifier, 
ts for 


msation unit 
laboratory job, 
irs of resistors, 


rts for 4 watt amplifier, with Tass and treble 
£6 y complete with instru- 
convertor coils 
; Eddystone 739 
z wobbulstor coils, 5/6 pair; also 
and reliance 


i 
»* comple ete set 


EL 
of 20 coils womne exactly O designers specifi- 
cations; 45/- 
POLYSTYRENE formers, 144in<%in, 
aa for slug. with fixing hole, 1/-; Buin se “s 


IN farmers gin xtain. OBA for 
sin a 144in or 2inXin, 8d; 15sinx™%in. 9d; | 
styrene varn large’ ad te 2706) OBA | 
corewed red, 6 2/- ft, brass it; all | 
and accessories pa “stock as 


ALL A iy saver Taylor instruments sup) piled, list 
on request We Ws A everything ww... 
ns 


E.E. and 
uotation. retail only; 

ANNEY, 77, 
Tel. Bath 3811. 


. . « get our | 
se stamp for lists. 
Lower Bristol Rd.. Bath. 

[6503 


SENSATIONAL 
DEVELOPMENT 
of the 


NEW 1355 
CONVERSION! 


Data for all FIVE TV CHANNELS 3 - 


POWER UNIT S441B. Separate indi- 
vidually controlled H.T. and L.T. trans- 
formers, jewelled indicator lights, attractive 
grey crackle case, and modest size (i4in. x 
Hin x 7in.), 300 v. at 200 mA fully omeethed, 
v. at 3 a. A.C. and 5S v, D.C., make this 
one of to-day’s best bargains. ONLY 65)/-. 


AMPLIFIER 1135A with EBC33, EK32 and 
EL32 ; our “10 min. conversion "’ data and 
circuit, provided with the unit, will curn this 
into a really fine little amplifi Inputs for 
mike or gram. OUR PRICE 16/6, 


MAINS POWER PACK KIT. Suitable 
for the above, with our improved conversion 
data. 19/6, 


RECEIVER P40. Covering 85-95 me/s, 
these may be converted for ‘2’ or for the 
8.8.C. U.H.F. FM. Crystal controlled oscil- 
lator with sub ensures 
stability With 4 ais (RF, mixer and 
multiplier), EC32 (L.O.), 2 EF39s (2.9 me/s 
IFs), EB34 (det.) and 6/5 A. 6V6 (audio), 
they are housed in robust attractive grey 
cases. ONLY 65/- in original cartons 


VIBRATOR 21. 6 v. input, approx. 160 v. 
at 40 mA. output, these were designed to 
supply the receiver 2! and its associated 
transmitter. 6. 


TRANSMITTER 21. The comeining. section 
of the above, this will send CW, MCW or 
speech on the same frequencies as the re- 
ceiver. Complete with valves, control box, 
key front panel (for mounting all three 
sections together) and circuit. PA coils and 
relays stripped by M.O In excellent 
condition. 25/-. 


RECEIVER 3547, With IS EF5Os, eight 
other useful valves and hundreds of com 
nents, this contains a “ Pye 45 me/s — 
which is ideal for London TV. new i: 
original Maker's Crates. ONLY &, 


ACCUMULATORS. 6Brand new, multi- 
plate, in unspillable celluloid cases (3tin. x 
tin. x 4in.) ; 7 AH. 2 v. 5) 


Ex-U.S. BLOWERS. ideal for cooling 
urposes, or as small motors: Iiin, dia. x 
diin ieee: they require 24/28 v. A.C. or 


RADIO EXCHANGE CO., 


9, Cauldwell Street, 
BEDFORD. Phone ss6s, 


WiurELEss WorLD 


SFORAy, 
RY te 


fig 
(SAVAGE wing 


< 
“mite? 


SAVAGE TRANSFORMERS LTD. 
Nursteed Road Devizes Wilts 
Tel: Devizes 536 


| 
results; 


cash 
| Spas 


THE HOUSE FOR 
QUICK DELIVERY 


The following Goods Ex Stock. 
Cash with Order, or C.O.D. 


COLLARO Single Record Player, complete 
with Pick-up. Limited quantity a6 il 6 


PLESSEY Single Record Player, complete with 
Pick-up. Limited quantity 4616 2 


LEAK TL/I2 Watt Loop Feedback Amplifier 
425 iS 0 


is 0 
£29 10 0 
£17 17 0 


Light Weight 
ails 


a3 4 


LEAK RC/PA/U Pre-Amplifier 
CHARLES Concert Master 
CHARLES KS5!I amplifier 


MARCONIPHONE Model | 4. 
Pick-up. Including P.T. .. 
ACOS Pick-up Head G.P.19 
Send me your order for all your :— 
Wharfedale speakers (full range ex stock). 
Test Meters—Avo, Taylor, Advance. 
Valves. Components 


Please note: These prices are subject to 
any increases by the makers due to rise in 
costs. 


Ali Wharfedale Speaker Range Ex Stock, 
ee ** Wireless World *’ Feb. and March 


A. ERNEST BUCHAN (m.0. Dept.) 
28, BELMONT ST., ABERDEEN 


Telephone 23579 


j amp, 25/-; 
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NEW COMPONENTS 
RYSTAL microphone inserts Cpemocerd | 
Mic-6), guaranteed brand new; 15/6, po 


| oe 
RADIO- AID, Ltd., 29, Market St., Watford. 4 


Wa tford 5 [OC 
SELEVISION, EHT. pulse in, 7-8kV gt: i, 
trebler unit using Westher and T.C.C. 
assembled on subchassis; 
ESS World, sensitive. all-station auperhet. 
TS, very informative, suit beginner; 5/- 


ohm 

co air. 77/- 
MAINS trans. and choke, he: avy, pair, 127/- 
PREFABRICATED chassiswork, all angles, et 


120/- 

GERANIUM recs., GX44, 10/6; EHT recs.: 
new Hunts condensers, Reliance pois. resistors, 
valves, 


O:— 
OSE ATe coils, 7/6; Xtal set coils, highest 
Q, er “pull idea, 6/ ea.; unassembled s/het, 2- 
é 16/8 Apri separate coils, exc. performance, 


ower and TB chassis, 12/6 pair 
(aga soa sta e supplie 
L SOUND P. RODUC S Co., Marlborough 7a 
a N.19. Arc. 5078. 33 
(yaBtanp RADIO. Chesham House, Depttord 
Broadway, S.E.8. Piease see our disp.ayed 
siren. sement under name Gar ‘and Brothers on 


LLEN & GOULD, 5, Obelisk 

Lewisham, S.E.13. Please see our displayed 
advertisememt under name Garland Brothers eb 

components, valves, transmitting 

equipment, television accessories, telephone 
equipment, electrical measuring instruments, 
electronic FS pte es etc., . 
EXPOR and others requiring or having for 
pany any of these items, are invited to con- 
tact us for immediate attention and service 
R. C. SERVICES (RADIO), 12, Keone] pe. 
London, W.C.1. Telepnones: Chancery 32 ino 


HT Transformers, mains transformers, out- 
put transformers and chokes; open or 
potted types; transformers woo ing individua 
fication; singles or in qua 
ILLESDEN TRANSFORMER Goubaxy (eons 


r Co 
pack eventually and be delighted with the 
why not save time and money now? 
Send a stamp for free circuits and ‘atest lists 
of coils. coilpacks, dia's. e » 

OSMOR RADIO PRODUCTS. Ltd. (Dept 

w.c. Borough Hill, Croydon. Surrey. ive) 

Croydon 1220. 046 
~y ERYTHING for home constructor chassis 

J hd condensers, coils, valves, resistors, gram 

units, speakers, test Gear, tn aye kits 

vi ce. ‘no 


or H.P.; stamp ck ser 
ae offered. RCM EDHWA. London, 


M's ET TRF Pre-set 3- tation Coilpack Kits | 
3 previously advertised. 15/-; midg 
| ohm coi 


weight loz, 10/-; special 
Wotemster pre-amp 
oe with valve and instructions. 42/-; brand 
new 6V6GT/G valves. 7/6 each; all c.w.0.—A 
Creston (W), 349, Copnor Rd.. Portsmouth. [6634 
15 /— Pair only, we can now l 
” world-famous * MM "’ I. F. 

mers (variable iron dust cored, high ** Q 
stability) pre-aligned to 465 Kc/s at only 15’- 
air; iron dust cored coils for standard wave- 
engths available at 3/- each; Coil Group A con 


sisting of 6 Supacoils (your own selection from 
1 four pole three way switch. 2 fixed | 
and 6 vari- | 


our range) 
Padders, rattle for coils selected, 
able trimmers, all for 26/9; Coil Group B. similar 
to above but with 9 coils (your choice), six pole 
three way switch, 2 padders and 9 trimmers, al! 
for 43/9; Home Constructor’s Handbook, 2/-; 
see also our display advertisement in this issue 

SUPACOILS, 98, Greenway Ave., London. E.17 


COMPONENTS SURPLUS AND 
CONDHAND 
Sie J. EMMS, Ltd. 


amp. {3 or 6v 
” 15/-; 5 amp. 12 or 6yv 
6 or 12v. 22/6; 24v 1 amp, 11/-; 
24v 4 am 0 
NEW Sliding resistance sets. from 1 to 4 amp 
14 Q), to 12 amp 1), 7 in ail, 30/- per carton 
26a. Coiherne ews, London, S.W.10 Fre- 
mantle 8941. [0201 
SEND s.a.e. to-day for our latest list to 


WALTON’'S WIRELESS STORES, 203, Stave! ey 

d., ater enempto 0€ 
AGSLIPS at 1 7i0 to 1/20 of list price 
huge stocks, please state requirements. 

K. LOGAN, Westalley. Hitchin. Herts. 6369 
0° Simmonds fibre collar, type 6BA 

ia oo, brass hex full nuts, 8/6 per 1,000, carr 

paid, 


9,000, 
DOCORERRY, Engineers Supplies. PS 3 


fone Berar, G:a 67 | 
RYSTA 


7290" and 7275 k/cs, 2 in ainere 

oan. 2/6. postage 6d.—Ellis, Westwoods, Cas- 
jay. 72. 
Gourk HERN, "RADIO SUPPLY. Ltd.. 
wport Street, London. W.C.2. 

disp! aved advertisement page 96. 
fe) unit type 280. contents 
504G, V 

. 5 Jack sockets 


4xCvs4 


transformers, 
resistors plug 
on chassis in 
new. unused 
clearance price, 22/6.- 


Westaliey. Hitchin. Herts 


| Guaranteed, Tested Goods. 


| Preparation. 


et re- | 


kit. exact to author's speci- | 


R65, 6 relays, 4 selenium recti- | 
smoothing | 


r—(UALITY PAYS !—— 


; SRA ve a sense of values at QUALITY MART. 
Engineering values—because we're engineers. 
| Cheap sound equipment is often not sound 
value. 


| NEW CAPACITORS. By famous makers, only 
| a few thousands at this exceptional price. 


Buy 
popular values available, paper 
waxed tubular, wire ends. Fully 
100-1000 pF. (some 
6/6 doz.;: 1500 pF.—0.1 mfd., 8/ 
all 500 v. working ; .25 and .S mF., 350 v. working. 
10/6. Special—3 doz. our selection, various 
types, 21/-. 

DUBILIER Drilitic, at maker's list prices, 
8 and 16 mF. tubular wire end, 500 v. working, 
4/- and 6/-; &mF. tubular can, 500 v., 4/6. 
PICK-UP VALUES. Marconi No. 14 light- 
weight moving iron. Latest streamlined model, 


now. Most 
dielectric, 


silver mica), 


| similar to model in B.B.C. use, with bass-correc- 


tion, transformer, etc., 0.5 v. output. 
year's price, to-day’s best value, 48/4. 
MOVING COIL P.U. light-weight, walnut 
moulded case, well-known maker, complete with 
high-output transformer 0.25 v., listed 53/4. A 
few offered at 33/6 in maker's cartons. 
SAPPHIRE AND RUBY miniature needles 
to suit these and other popular pick-ups, *‘ QM,"’ 
7/+ and 9/- ; Starr Sapphire Stylus, 10/-. Motors— 
stamp for details. 


Half last 


| LOUDSPEAKER. Between the cheap speaker 


and the expensive jobs, a GOODMAN 
15Q, at 36/-. Transformers available. 

AMPLIFIERS—GRAMOPHONE MOTORS 
—ALL RADIO PARTS—NEW VALVES—L.P 


10in., 


| RECORDS—RADIO AND MUSICAL TEXT- 
| BOOKS AND POPULAR BOOKLETS. 


invited (24d. 
Advts. 


Enquiries stamp, please). List in 
in future issues will interest 
you. Look next month in the classified columns 
for ** NEW COMPONENTS "’ and ** GRAMOPHONE 
EQUIPMENT." 


FOR SATISFACTION 
| MAIL ORDERS ONLY TO | 
| ——=—QUALITY MART 


110 VILLIERS ROAD, WATFORD 


NO REGRETS 


if you make 


HOLLEY’S 


RADIO STORES, 
285, CAMBERWELL ROAD, 8.£.5. 


your first call when purchasing new 
High Fidelity Equipment. 
Side by side Demonstrations of 
NEW ACOUSTICAL Q.U.A.D. 
UNER AND AMPLIFIER 


CHARLES R.C. TUNING UNIT AND KSI 
HIGH FIDELITY AMPLIFIER 


LEAK TI2 AMPLIFIER, R.C. PAU PRE-AMP 
and SUPERHET RADIO TUNER 


pieces” Ra hee AND TUNER 
Y GOODSELL 


SOUND sates A-Z AMPLIFIER AND DX 
S RADIO TUNERS 


sandinions ALL WAVE CHASSIS 
FELICITY L.P. JUNIOR AMPLIFIER AND 
TUNER 


RADIO 


Recommended SPEAKERS 
TANNOY “ DUAL CONCENTRIC ” 
WHARFEDALE CORNER DUAL 
BARKER [48a and 150 UN'TS 
GOODMANS AXIOM 150 AND AUDIOM 60 


DECCA CORNER SPEAKER AND LONG 
PLAYING RECORD EQUIPMENT 


TWO-SPEED ane AND L.P PICK- 
RADIOGRAM anon "CORNER SPEAKER 
CABINET: 


Open all day Saturday. 
"Phone : RODney 4983 


May, 1951 


WirEtEss Wor_D 


% 


* DEMOBBED”’ 
VALVES 
MANUAL 


2'9 Post Free 


giving Equivalents of 
ritish and Amer- 
ican service Ty 
and Cross Reference 
of Commercial Types, 
with an Appendix 
of B.V.A. Equivalents 
and comprehensive 
Price List. 
3/léin. DIA. BIT SOLDERING 
Instrument, Miniature Type, to meet 
every requirement for Radio, Tele- 
vision, etc., 22/6, post I/-. 
HEADPHONES (S. G. BROWN) 
High Resistance and Lightweight 
ae pos ae D.C., 4,000 ohms, 
7/6 
LOUDSPEAKERS, Baffle with 
Volume control, in Luxury Cabinet, 
35/6, post 1/6. 
ULLARD MANUAL, 
Base Diagrams, 5/6. 
MORSE BUZZER OUTFITS. 
Consisting of a buzzer, a Morse key, 
and a Battery-Compartment, all 
mounted on a polished Base Board. 
All parts high grade ex-Air Ministry. 
An excellent gift for a boy, 6/-, 
post free. 
CONDENSER’ TESTER 
Rectifier Unit, plugs straight into 
A/C Mains 200/240 v. and is in- 
dispensable for examination of con- 
densers. Very slight and intermittent 
leakages which cannot be discovered 
by conventional Instruments can be 
traced by this Unit. Complete 39/6. 
SERVICE SHEETS, the one you 
require on FREE Loan if you buy one 
dozen assorted at 10/6. 
RESISTOR Colour Code Discs, I/-. 
AMPLION TEST METER. 1,800 
ohm per volt on all D.C. and A.C. 
ranges, 10 v., 100 v., and 500 v. D.C. 
and A.C., 50 mA. and 500 mA. 
D.C. Resistance up to 201,000 ohm. 
(3,000 ohm. centre scale), with self- 
contained battery, 5,000 volt range 
with a separate H.T. test prod 
(9/6 extra). Supplied with test 
prods. Multi-colour scale easily 
readable, £4/7/6. 
2in. BALANCED ARMATURE 
TELEPHONE, INSERTS, 4-. 
MORSE TAPPERS, ex-Govt., 2/-. 
| FOOT AERIAL RODS, ex-Govt., 


with 


and 


doz., 6/-. 

HYDROMETERS, iron-break type, 
6-. 

ELECTROLYTIC Condensers, 25 


mfd., 25 v., I/- 3 5 mfd., 35 v., I/-. 
TEST PRODS, Superior Product, 3/6. 
ERIE RESISTOR KITS, containing 
96 4-watt insulated Resistors, all 
clearly marked, in metal cabinet, £2. 
OSTAGE 1/- extra. 
Goods can be sent C.O.D. (over 20'-). 
Kindly mark envelope (WW5) 


COMPONENTS—SURPLUS AND 
CONDHAND 
| Hive CLEARANCE, Ltd. 


with E.H.T. windin 
“(heater winding for 


4 
. current approx. 
_ set ot 5 ‘for 42/- p.us 1/6 geste 
Oils, as pte tl low im 
frame, 12/6 p 


scanning 
line and 


%in. adjustable core, set of 4 coils, 
and S.W., AE and oes, 5/11, post 6d; 
mains dropping resistors for 15a valves, 9200, 
tapped at 850 and 700{), small size (3inX sin), 


AG/D.C. complete kit for con- 
struction of 20w a by McMurdo, all 
first-class cosa panes 0 rtridge, Gardner, 
etc., valves 6xCLSs. ex Fst, 2xXURS3C, black 
crackle, chassis and case. isolated from mains, 
and drilled, circuit duneram supplied, everything 
complete, £10/19/6, carr. paid; television focus 
coils, for 9 or 12in mag, tuoes, res. 10,000{2, 


average current 20mA 
PERSONA AL receivers, 3 val SH ya... IT4’ La 


plast! i. 
in lid, these receivers 
end qpemte — 


“Zoe by am 


carryin, 
cover the medium waveba 
tts., stan ty: 
ir of lightwet ht 
. tuni 
lid switches on, supp 

valves, batteries. ‘phones, an ideal 
set for inva‘ids. hosp. patients, etc.. these re- 
ceivers one. not ag" su vm and are offered 


reece carr id 
im died a button 
base 


and square, ope: 
dritled 10-B8A mS" int. 


ives appr 5.500v ; 
ceory 0-110- 219/280, get 

300v 80ma. 4v 2a. 6.3v 2.5a. 15/6 
auto. wound 200/250v 
smoothing chokes 20H, na 3500 6 
200ma 1000 5/6, 6H 200ma 1001) 6/6, & 
500 size 4X55 potted 10/6 
trolyti ics 32mf 350v card 2/-, 
25-25v 3. /3. 


7 . ; switches standard 
Yaxley type 2p aw. Fis 26. a 4w 1b with shor 
; pupesnet coils %inx1%, sfgrmers 
.F. AE, . wave H.F., Osc 
1/9 per coil; L.P. trans 465x/cs 1a 1 ean 
iron cored 8/- pair; meters metal cased 0-15 
600v 2in circular, req. ype H 
equate ae ca 4 
0/300v d.c. with series res. 7/6, 
3 Bov's /6; bakelite cased 2\4in circular 0/100ma 
. 0/200ma 9/6; Rota ry power units type 104. 
m. rotary mounted on eeee with supp. in- 
ut 12v d.c. output, 6.5v 25a d.c 
/~, type 87 24v input. outputs. as 104 5/6 post 
; plugs and sockets, bakelite with keyway 
10- way, 1/6 pair: ower - ith 


lid 
lin deep, 
t I E, lid requires fixing. 
ideal for personal 
paid; bs oayges 
wound. n sp ndle 9d 


E450. t condit'on. 39/6. v'us 
/6 post; focus coils, “low Tes., 20012, standard 
TV 8/6, can be hi tive with if 


p.m trans. Poxed 
paid; “Mansbrid e conds.. 1000v 
= vic with | sp switch long spinde 25x 


te 
RADIO CLEARANCE, Phx Tottenham 
Court Rd.. London Tel. yA 9138 
001 


5 
SUPREME RADIO. 746> Gomtord Rd.. Manor 
Park, London, E.12. Tel. lif. 1260. Est. 16 
vrs, More new bareains at the r: ght price 
EX-Govt. m/c meters. 0-300v, with shunt 
sistance, 7/6 ea.; C.V.102 crystal d'odes 
ea.; 5 meg. carbon vol. controls. 7'4d ea. 100K.) 
vol. controls with long spindle and S/P switch 
2/ . on: 0.250} vol. controls, long spindle. less 
sw 
WESTINGHOUSE, er 2 —. 250v, 
R.M.S., ole 2- a smal! 
. = 50) ‘valve aes ea. 
8d ; BIO” valve 


Pa ifiers, 


| quiries oad list. 
ITTLE 


PPOs ea.; Doise suppressor 
oe! O-IMFD cond. and iron- 
choxe 


0 map fiat-tyDe mains oe er, a od 
00-240. 1/6 Temid S60y. Dryitic 
<5 tuh. ee 
oad standard 


ph ne trans., 
rovis.on for ris? valve 

SER ANENT magnet focus units. for triode 
or tetrode tubes or a high flux-type: an amaz- 
no _bargai.; state tyve requ'red: 
TFRMS cwo. no cod: send 6d 


anetage ordere under 


nd. -, ea.; 
pr; fly-back 


for 
en. 


ea. 
‘extra 
£5; 2t6d s.a.e. at 


0021 

WOODS. North London's best select.on 
4 of radio and te-evision components: pay us 

' a visit or post or ‘phone your enquiries: no lists 
LITTLEWOOD & GRUNER Ltd.. 27 Ballards 

Lane Pinch'+v Pin 306 foos5 

-0-350v oma, 6.3 and 5v mains trans- 
formers, new but soiied, 13/-, post 1/4 
1155B receivers converted a.c. 


| CHAMTION. 43 Uplands Way, London, N.21 


e 
callers, 


(fo101 ' 


MINIATURE Oren cored coils, former size 1% ! 
M.W., AE ; 


mains, 


- GALPIN’S 


ELECTRICAL STORES, 
408, HIGH ST., LEWISHAM, 
LONDON, S.E.13. 


Telephone : Lee Green 0309 
Near Lewisham Hospital 


Terms : 
CASH WITH ORDER. NO COD. 
EARLY CLOSING DAY THURSDAY. 
ALL GOODS SENT ON 7 DAYS’ 
APPROVAL AGAINST CASH. 


EX-RADAR MAINS TRANS: 230 volts 50 cycles 
Input, 4 kV or SEV. OUTPUT with 3 L.T.s 6.3 v. 2a., 
2v.2a., oor _ Mion i ah nner tics ace boxed 
£3. 3/- ea 

MAINS aaa ann . 14 ohme to carry 
1 to 4 amps, 12/6 each ; ee ee 10/-: 
1,500 ohms to carry 0.45 am 

MILLIAMP-METERS caune MOVING COIL. 
15/0/15 ee Hg —— 7/6 each, post 9d. Another 
© to 10 Milliampe. post 9d. other reading. 
350/0/350 Millivoite, oy Geac h, spest Od. all new, boxed by 
well-known makers. 


VOLTAGE CHANGER TRANSFORMERS (New 
tap. ped 0, 110, 200, 230 volts can be used either wa 
each, carriage 3/6. 


ELECTRIC LIGHT CHECK METERS, quarteriy type. for 
sub-letting garages, apartwente, etc., all fully guaranteed 
electrically for 200/250 volte A.C. mains, 50 cys.. | ph., 

5 amp. load, 17/6 each ; 10 amp. load, 20’- each ; 20 amp. 
load, 25/- each; 50 amp load, 37/6 each; «: 

extra on each; spec ialdiscount of 10 per cent. on quantities 
of one dozen or more. 


) 500 watts 
iy. 65/- 


POWER TRANSFORMER AUTO WOUND, voltage changer 

tapped 0, 110, 150, 180 and 230 es 1,600 watts, €5/5/- 

each, carriage 3/6; ditto, 2,000 wa |5/- each, c 

3/6- another tapped 0, 16, 200, 230 volts at 350 watts 

at 48 6 each, carriage 2 

DOUBLE WOUND * 00. Warr VOLTAGE CHANGER 
RMERS. 0 to 250 p velte or vice versa, weight 

100 ib., 210 each, eaten 10 . 

MAINS BOOSTER TRANSFORMERS CRS. 1,500 watte tapped 

0, 6, 10, 19, 176, 200, 225, 240 and 250 volts, good condition, 

electrically guaranteed, £415 - each, carriage 5/-. 

HIGH CYCLE ROTARY CO! 24 volts D.C 

input 100 volts, 3-phase, 400 cycles, “approx. 60 watts 

output. as new, 35/- each, carriage 3/6. 


SWITCHBOARD 4in. scale 0 to 14 amp D.C 
37/6 cach: @ to 30 amps A.C./D.C., 22/6 : © to 14 amps 
AC./D.C., 22/6 each. All fully guaranteed 


MAINS TRANSFORMERS (New). All 200/250 volt 
primaries in steps of 10 volts. Output 350/0/350 volte, 
300 mA, 6.39.8... 6 Sa.,4v.4a..5¥.48., 62/6 each 
500'0'450 volts 300 mA, 6.3 v. 8 a., 6.3 v.84. 5 v. 4a. 
62/6 cach; 500/0/500 volte, 4 v. 4 a., 300 mA, 6.3 ¥. 8 a 
639.8 a. 63 4. 4a. +. ey Lab ht» 67/6 each: 
350/0/350 volte, 250 mA, 6.3 v. a, 4¥. 4a. 
6.3 tapped 2 v. 2 amps (Elec wrondeh: ‘Sy euch. Carriage 36 
MAINS TRANSFORMERS (New), all with 200/250 volt 
primaries in steps of 10 volte; output 350/0/350 volts 
4 3 each; 350/0/350 volts, 
Beach. 500/0/500 
5 v. 3 a., 42/6 each: 
3v.38..5.34.. 396 
each, carriage extra 1/6. 


MAINS TRANSFORMERS. 250 volts, 50 cys., 1 ph. input 
tapped output, 0, 6, 12, 18 volte at 4 amps, at 17/6 each, 
post 1/6; another 230 volt input, 700/0/700 volt. 70 mA, 
12 v. 1 a., 4 v. 24 a., 27/6 each, post 1/6. 

METERS, EX-W.D. SURPLUS (New), 2in. scale, moving 
coil, 0 to 20 volte 6 -each, post 9d.; another 0 to 40 volte, 
7/7 each, post 9d.; another 0 to 10 amp, 12/€ each, post 9d. 
DUCOIN VARIABLE TARIFF 

SLOT M. 


Samp. toad, 42 Gea h, carriage 2/6; 20 amp. load, §7 Geach. 
carriage 2/6. 


SMALL SIZE CREDIT-TYPE ELECTRIC METERS. 
200/250 volt A.C. maine, overall size _ —_ x 3hin., 
weight 4 Ib., 10 amp. load. 25/-, post 1/-; 20 amy, load, 

, poet 1/-; 25 amp. load, 35/-, post in tully guaranteed 
electrically. 


ROTARY CONVERTER, 24 volte D.C. input. 50 volts 
50 cycles, | ph. at 450 watts output, complete with step-up 
Transformer from 50 to 230 volte, £7/10/- each, carriage 
10/-. condition ar new. 


ROTARY CO! EX-NAVAL, well-known makers, 
100 volte D.C. input, 230 volte 50 cys. 1 phase at 250 watts 
output, capable of 100 per cent. overload, weight 100 Ib., 
condition ae new, £10/10'- each. carr. paid 


EX-R.A.F. MICROPHONE contain a 


| TESTERS. These 
| 2jin. scale 0 to 450 microamp, meter shunted to | m/amp, 


calit rated 0 to 10 volts, moving coil, complete with 1 mA 
rectitier, ** mike mg aa all contained in polished 
wood box, as new, 17/6 ca 


MAINS TRANSFO! (New). All 200/250 volts input 
in poo of 10 volts. Outputs 0, 6, 12 and 24 volts at 10/12 
amps., 47/+ each; 4, 18, 30, 36 volta at 5/6 amps., 42/6 
6. Ff 12 and 24 ea 68.6 cach 
24 volte at 5/6 emps., 35/- each. 


96 


SATISFIED 
CUSTOMERS! | 


Pennine 


THE ALL SEASON SENSATION, ACCLAIM- 
ED THE COUNTRY OVER. THE INTIMATE 
RECEIVER WH'!CH COMBINES APPEAR- 
ANCE AND PERFORMANCE. HOUSED IN 
A BEAUTIFUL WALNUT CABINET. EACH 
SET FULLY GUARANTEED. 
HEIGHT 10°, WIDTH Je % gern 5;” 
4 Valve SUPER 
THE SET y see 
THAT SELLS VALUE 
ITSELF! £12 18 2 
INC, TAX. 


“THE ROVER” 
SUPPLIED ONLY THROUGH SELECTED 
WHOLESALERS. ILLUSTRATED LEAFLETS 
AND ATTRACTIVE DISPLAY CARDS. 


PENNINE AMPLIFIERS 


ELLAND onY cree ENGLIND 
. ELLAND 210 


== THE MODERN BOOK CO. 


The Radio Amateur’s Handbook 195! 
Edition. By A.R.R.L. 22s. 6d. Postage !0d. 

Post War Communications Receiver 
Manual. By H. W. Sams. 27s. 6d. Postage 
10d 

Time Gases. By O. S 
Postage |0d. 

Surplus Radio Conversion Manual.— 
Volumes | and 2. By Evenson and Beach. 
21s. each. Postage 6d 

Practical Wireless Encyclopaedia. 
F.J.Camm. 21s. Postage 10d 

Radio Engineering. By F 
50s. Postage 0d 

Practical Wireless Service Manual. 
F.J.Camm, 8s. 6d. Postage 6d 

Vere Receiving Equipment. 

. T. Cocking. 18s. Postage 9d 

Voltage Stabilizers. By F. A. Benson. 

2s, 6d. Postage 5d 

Sound Reproduction. 
10s. 6d. Postage 6d. 

Ediswan Mazda Valves. 
Postage 3d 

Magnetic Tape Recording. By P. A. Tarry. 
6s. 6d. Postage 3d. 

Micro-Wave Measurements. By H. M. 
Barlow & A. L. Cullen 30s. Postage |0d. 

Fractional Horse Power Motors. By 
S. F. Philpott. 30s. Postage 10d 

The Williamson Amplifier—Reprints from 
“ Wireless World."’ 3s. 6d. Postage 2d 


We have the finest selection of British and 


American radio books in the Country. Com- 
plete lists on application. 


19-23 PRAED STREET 


(Dept. 


LONDON, W.2 


PADdington 4185 


Puckle. 30s. 


By 
E. Terman 


By 


By 


By G. A. Briggs 
1949-50. 2s. 


WIRELESS Wortp 


| connsee ss SURPLUS AND 
SECONDHAND 
*‘ YNCHRONOUS clock self-starting 
200-250v a.c., 50 fitted Sangamo 
motors, ‘—o tion 2\% Tatts, see 2™%in diam., 
2in deep, g 1 rev 60 mins friction reset 
IDEAL movements for making electric clocks, 
complete with 12 to 1 dial 
. price 22/6, post pai 
final speed one rev per 
. less dial train, ideal for dark 2° ag process 
} ome etc., price 20/- each. post paid 
NEW ex-R.A.F. English E ectric electronic igni- 
tion Rg ty. Re input 230 
volts 2.c. 50 cycles, 6/12/24 vo} £19 each 
STEP-DOWN transformers, input 230v a.c. 50 
cys., Output 6.3-0-6.3 volts 19 amps; £2/12/6 
eac 
ADMIRALTY pattern heavy duty Lt. trans- 
formers, primary 230 volts 9 amps, secondary) 
18 volts 108 amps, centre tapped; £12/10 each 
WESTINGHOUSE rectifier sets, style 
G.P.O., input 200-250 volts a.c., 50 cycles, 
put 50 volts d.c., 14% amps; £3/10 each, 


50 volts d.c., 


units 


time switches, etc.. 


out- 
carr 
rectifier sets, 3 
am 

BATTERY chargers, input 230v a.c , out- 
put 6/12 volts d.c amps., continuous rating, 
fitted in metal case 12 6x6in, 5 amp meter and 
fuses also mains switch on front panel, 
nium a crackle finish cabinet; 

each, carr 

SOUND reprodiicers s 2. fitted 3344 r.p.m 
Garrard moto photo electric cell, optical 
system, ouciter’ ‘lamp and transformer feed in- 
put 200/250 volts, rack and pinion focussing, 
neon indicator, all m metal case 9X20X12in, 
packed in maker's cases; price £11 each, carr 


paid. 

* WESTOOL "’ electric furnaces, 200/220 volts, 
high and medium heat contro! for heating two 
soidering irons, up to inch diam. bits; 50/1 


ac 
CONDENSERS electrolytic, 1,000 mfd Sd d.c 
ke; 4/6 each; post paid 45/- per do 
POWER unite, input 230 volts s 
puts 12 to 24 volts dc 7 
smoothed ideal for relays, 
etc., dimensions 10in x 6in» 
rice 55/- each, post paid 
FP. ‘aerial change- over 
manual or relay operation, 
each. 
wound potentiometers with 
switches, sizes 10, 25, 500, 50 and 1,000 ohms, in 
lots of twelve or more, 32/- per doz 
PERFORMANCE meters type 
dard — 230v a.c., 50 c 
V.R.91, 1 V.R.137, 1 5Z4G, 
and other useful components, 
riage 3/6. 
A RGE assortment of various ex-W.D. radar 
j and radio equipment, relays, power packs, 
lograph units, gears, photographic apparatus 
available; s.a.e. for lists. 
H. FRANKS, 58, New Oxford St 
> C.1. Tel. Museum 9594 
23 i$ 2 ~down transformers, 75-watt 
wwe @ duty output transformers 
weight suibe ‘eae. Brimaries, one centre tapped 
| and one secondary 4 taps. 
}as small mains transformers, 
0-150v at 100 a and 
65 ma. 230v input. only 4/6: amplifier chassis 
7. 1X6AG7. and chockful of useful 
Ss, wanted, tape or wire recorder 
eae a St. Mary's. Bedford. "Phone 5568 
iM . complete, £35; Eddystone 640, 
rias, oo tters, commun.cat.on _re- 
ceivers in stock. Hammerlung Super Pro, H.R.O 
Seniors Hallicrafter 8.52. C.R.100, A.R.88D 
A.R.88L.F., etc., all in perfect order: R.1155 re- 
ceivers in new condition: your enquiries are 
invited for rotary convertors eae: electric motor 
most sizes and types available from stock; motor 
aiternators, 110v d.c., input 230v a.c., 50 cycles 
250 watt output, £8; apeel on gies ance of F.H.P 


for 


output 


50 cy 


50 c . out- 
amps, highly 
microphone work, 
6in, metal case; 


type 78A 
size 5!4in 


switches, 
24 volts, 


No. 2, fitted stan- 
ycle, p= er pack, 2 
1 CV 1 V.R.92, 
£2 3 ‘each, car- 


Layton, 
1057 


delivering 150- 
10-20-30-40v all at 


with heavy 

pou . PX25 P.P. output 
$4 10, less valves; new moving coil microphones 
| hand type, heavy duty and complete with l2vd 

screened cable. = 15; 2 only as new 
cinema speakers, energised. and twin 
multi- cellular’ | horn un't; 20ft telescovic 
+ 18/6 each; large selection 
equipment; multi-range meters, valve 
generators, oscilloscopes. bridge 
ete., all at reasonable 
bearing prismatic, compasses with 
provision for battery in handle, perfect. 40/- 
each; very large stocks of transmitting valves 

Klystron, of all 


Vv 
; large stocks of L.T. transformers 
special sizes: and ratings wound to specification; 
auto-record changers in stock from &£ 0 15; 
switchboard “gg voltmeters, 
various ranges a.c. d.c. available at cheap 
rices to clear; iarge wstocks of enamelled wire, 
$.w.g., 18 an D.S.G 15 U.X 
base <* valves available 
is. 


if vrices do not 
Dinghy transmitter 


pmerican 
R57 c M.C.W. 
SERVICE RADIO SPARES 4 Lisle St., W.C.2. 


Gerrard 1734. {0188 


} plete, 


May, 1951 


SOUTHERN RADIO’S WIRELESS 
BARGAINS 


R.3515 TELEVISION UNITS. 2! vaives with 
6-stage 14 Mc. LF. strip, recommended for ideal 
TV conversion by —~ experts. Brand new in 
original wooden cases. £3/10/-. 

R.1355 RECEIVERS. "Brand new and unused, as 
specified for inexpensive television. £3/S -. 
T.R.1196 6-VALVE SUPERHET RECEIVERS. 
Perfect and guaranteed. 22/6, plus 1/4 

BENDIX RECEIVERS, type PECTa6IO4, fre- 
quency 1.5 to 3mc/s with 28 volts. dynamotor. 6 
valves. Brand new black crackle finish. 90) -. 
WALKIE-TALKIE (TRANSRECEIVER), type 
38, Mark li. Complete with 5 valves, throat mike, 
headphones and aerial. Tested and working. 
£3/10/- carr. paid, less batteries. 

ATP4 VALVES. 76 each 

THROAT 7 ar falta With lead and 
plug—magnetic. 
CONTROL caBLes, 
B.C.453/4'5. 96 e 
R.A.F. BOMBSIGHT COMPUTERS. Com- 
brand new, with motors, gyro gears, 
blowers, etc. * Ideal for model makers, etc. Best 
component value ever offered. 55)- each, plus 5,- 
LUFBRA HOLE CUTTERS. Adjustable from 
_ to 34in. for use on wood, metal, plastics, etc. 


HAND Sn OSe. 


14ft., with adaptors or 


6 volts at 5 amps 


| Complete with crank. 21 
| RADIO COMPASS INDICATORS, with in- 


} ternal Selsyn motor, 
156. 


| with 


Oscil- | 


these can also be used } 


| 


\6 


Zin, dial, 13/6; Sin. dial, 
INVERTER UNITS, type (PE 206A) 206-A, 
D.C. input, 27 volts at 38 amps., 6,000 r.p.m. ; 
A.C. output, 80 volts, 800 cycles. Conutenn. 
brand new, with spares. £3/10/- each. 
MAP CASES. Transparent plastic, |O2in. x |Sin., 
spring cover, suitable for documents, 
photographic display, etc. 5/6. 
STAR IDENTIFIERS with Hydrographic Office 
Modifications. A-NM Type |. Complete in case 
S/- each 
Full list of Radio Publications, 24d. 
SOUTHERN RADIO SUPPLY LTD. 
It Little Newport St., London, W.C.2. 
Gerrard 6653. 


A REMARKABLE 
ACHIEVEMENT IN 
FILTER DESIGN 


E.M.G. 
STEEP-CUTTING 
WOPTNITELY VARIABLE ‘FILTER 


Cuts at any selected trequency between 4,000 


Average steepness of cut 30 db. per octave. 
Connects between secondary of output trans- 
anes and speaker (15 ohms. rated imped- 


Specially valuable for use with new micro- 
groove records. 

Greatly reduces needle-hiss on ordinary records 
with minimem high note loss, and suppresses 
high pitched interferences on radio. 

No _eaneeen, and no appreciable loss of 


Leafiet available from the csaeineteness. 
Novel cire raients pei 


£4-10-0 


Trade Enquiries invited 


E.M.G. HANDMADE GRAMOPHONES, LTD. 
W.l. 


Newman St., Oxford St., 
Telephone : Museum 9971-2-3. 
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at ey 
way), at 2/- 


COMPONENTSSURPLUS AND 
} SECONDHAND 
MATEURS, dealers servicemen. ~o pay | 
fancy prices? “Be in the know.” Send 
s.a.e. today for list that will save vou pounds: 
om, .W.0. ee ; mone back guarantee; don't 
ANNAKIN. 25. Ashfield Place. Otley. Yorks 
AZAK sockets for ae 522, 10H WR _ -419 
4 x ; ¥ 


new, boxed; | 


condition, 27/6 ch; SCR.522—mos oug 
after v.h.f. set. g ri valves. 
in case, nothing missing, £12 each, only few left; 
postage 6d under 15/- 
GILFILLAN & Co., $2, South St., Worthing, 
Sussex. Tel. Worthing 3127. 6733 
SPOTLESS surplus components offere by 
Radio Unlimited, Elm Rd., London, E.17 
481 80 ohm co-ax., 10/- doz yds 
109, 5/-; guar, P.M. speakers 
stain, 14/6, Sin, 15/-. 6'oin, 13/6, 
n, / yee -; pentd o/put trans., 3/11 
condensers 8 gmt 4 2/9, 8X16 450v, 3/9, 16 
450v, 4/3, samt mt $500. 2/9; pre-amp chassis, 
with ys int/oct hidrs. and good assortment 
2 Rs and 3/6; midget I.f. ts. ae 6 pair; chokes 
7H, 60 m/a, o/s: mains 350-/-350, 6yv 
5v, tapped at 17/6; V/controls, guar. : 
midget values 10k te 2 Meg, L/sw SP, 
. ~— m 10k to 2 Bea, L, ‘pind, Lo Mag 
3/-, W/sw, 4/6; special offer, 10K, 
t e N E W | 2 ontrols L/spindle, W/sw, 3/9; 4 Meg., ‘in 
spindle, wie 1/6; B9G V/Ynhidrs., : 
oct, amph, 7/-  doz.; 0-500 Microamp- meters, 
6; hundreds other component bargains; 
p list. | 0062 
. A. RYALL, “ Utopia.’ Mayfield Rd.. Herne 


Kent, offers st-free bargains, 
nstrument boxes 


5. 
Seon. 5/9; 
ope scale, 7/9 

each: = h resistance headphones, sponge rub- 
bers, ded headbands, with good class carbon 
microphone, vired into — 4-cleft plug 
as per R.A.F. FE used but good condition 
5/9 set: Paxolin panels. 44in, 12x aS 10, or 

slightly marked or bad colour. 2 for 5 10. . 
a Ss $ Govt. quality, Sin thick, 


. : and \4in terminal strips 
4. condensers, 4mf Mansbridge up- 
“focpon ja.s. : F, lmtf atthe. 33 for 1/3: 


| 
This el has been produced after | 400v wks. mica. ; tay ; 350v. 
This model has been f |e -_ eS 8.1/5, i 
‘oo 


> stive investigation into the re- cor onde eusers perfect: single 
exhaust! = 8 ound H.P. chokes, small, as used motors. etc 
quirements of Overseas Listeners, Ease | ith 2 


of operation on the short-wave bands, 
high sensitivity and quality output | op Sigh AR fod 


aia a “ Bice red lamp holders, with bulb ahd cap complete 
have all been studied and incorporated | 1/6; Tt twin screened cable. in'2 lengths. sult- 
q a8) radio t win 
in the EXP 119. e. in 2 ‘lengths, 144: 2-wa 
/3._single ditto. bakelite toggie switches 
iT. 1/3, and 2 


PB. : 


BRIEF SPECIFICATION Arg Ss oe ¥ change-over. 1/9: and 


Ox Hay : opens $20 each 

ae , A - 5 yoe. brand new, 3/10 saan: 

1. Designed specifically for the Oversea ceramic butterfly. 10mm. 2/9: he cay 
Listener. red +" —-. ~y tape. 8 sha 

s . . 5 be sad a v Teous tC) /3; an itti 5 59 

) wave ranges. ti _bandspre ad and 3 ohms. 1/3: vitreous Ghash about ibe, with 

genera! coverage) 11-570 metres. 1 10205 


clins, 
High slope pentode R.F. stage. NOTICES 
2 stages of I.F. amplification, Bs. SOUND RECORDING ASSOCI- 


Variable selectivity. THE 1950-51 Lecture Session has been most suc- 

cessful and will terminate with a repetition of 
Automatic noise limiter. our en] ss, Sie si Ly) the outstanding 
. . event 0! e year a ull information will be 
10 watts push-pull output. available to all interested; membership of the 
Separate A.C. power pack to facilitate jation is essential to all actively engaged 
operation from a vibrator if required y 


11 valve circuit (including cathode-rav r rs, price 2/9 
tuning s indic ator). -f.; Publications ist P.103 

| the new brochure giving 

The Armstrong range of chassis a! information of the work of the Association 


id the benefits conferred by membership; the | 


] “sm ‘ls from 7 to 14 valves. | foregoing, with a Membership Application Form, 
includes models fro Bova | may a + ae te * veg rely} cecre- 
. tary, Harrie x ount Vi -» Nort 
Write now for catalogue. | Chingford, London’ E.4. _ 1O119 
WA NTED, EXCHANGE, ETC. 
EARITE tapedeck wanted, new or 


magnets 


| s 79 [6397 | 
THE Cc My ASSIS rs ia oO PLE Wy AreD Magnetophon Tons B. with are 


lifier nt required).—Box 2665. | 0198 
CHANGE molified R1155, power. pack and 

Armstrong Wireless & ‘Television Co. Ltd, | 44 output included for amplifier.—Box 0639 

Warlters Road, Holloway, London, N.7. (6737 


Telephone NORth 3213 EARITE tape-deck urgently required any | 


offer cons.dered, top price paid.—Box ok 
| 
ANTED, dynamometer a.c. test set, also 
SOLE here gen AGENT | Ww oscilloscope type 339A, also LOSOA ‘oscil- 


pany 
1 Alcester Rd., ge Birmingham, 13. | LESLIE omen & Co., 214. Queenstown Rd., 


1 | 
ts 8.W.8. Macaulay 2159. 0176 


Was ED, dynamotors, 24v in., 600v 
SOLE AGENTS FOR | 200m: -, @pprox.—Matheson, Pishmat- 
KENYA, UGANDA, TANGANYIKA & ZANZIBAR | ket 6759 


n. 
ANTE “The Broadcaster, Servi man } 
Messrs. Jennings & Fox (Mombasa) Led. | Manual ; Tgp ebes penn oh 


“April 1937, Vol. IV; good peice 
Kilindini Road, P.O. Box 56, Mombasa, id.—Box 07! 6791 


Kenya. | ANTED, convertor for television, 50 volts | 
{ put, new or secondhand.—-Bates, Bunce- | 


a ‘Hemel Hempstead. (6731 


DUAL DRIVE 


WITH 


BUILT-IN 
CROSS-OVER 


AND 


FEED-BACK 
in ONE unit 


A Barker sound unit is just that! 
The moment you see it you realise 
it is different from the conventional 
loudspeaker. it is a laboratory built 
unit with an individuality and quality 
which can only be achieved by personal 
care at every stage of its making. 


The heart of things is the patent drive 
consisting of a featherweight aluminium 
tube on which is wound a coil of alu- 
minium wire over a sleeve of pure latex. 
This gives a true dual drive covering 
the full audio frequency range. At 
the lower end, coil and former move 
together; then the latex starts to 
flex increasingly until it allows the 
former to drive alone up to the super- 
sonic region by induced currents from 
the coil. This is a true, matched 
cross-over. 


At all frequencies, a critical self adjust- 
ing feed-back effect arises from reverse 
currents generated in the former by 
its movement in the powerful magnet 
field. This feature, exclusive also to 
Barker drives, gives that control of 
the entire system which results in 
precise detail and attack ; ironing out 
of resonances ; smoothness ; natural- 
ness and pleasing quality which make 
Barker sound units indeed 


BETTER THAN TWINS. 


Send a p.c. for full details, to :— 


BARKER 


NATURAL 
REPRODUCERS, 
BCMJAADU, 


LONDON, W.C.1. 


tar 8 One pe 


WIRELESS WoRLD May, 1951 


WANTED. EXCHANGE, ET 


j Cc 
” LYSTRONS, Govt. surplus wanted; quanti- 
ties only, all types.—Wilflo Products, Ltd — RONICS— 
216/222, Gorbals St., Glasgow, 5. {6750 


we LF receiver; good price for one in 
as new condition; write full details; 
will inspect and collect it not too remote.—Box RECEIVER R.1155. One of the best communication 
receivers covering 7.5 Mc/s to 75 Ke/# in 5 wavebands, 
‘W4iaEe HRO coils, Rx ete. 88s complete with 10 valves. Brand new in maker's transit 
BC348s, S27s, etc.—Det. pf, ne +. Carriage 7/6 
S case, 210/10/-. Carriage 7 
Service. 254, Grove Green kd., London, E.1i ¢ 
wey. 4936 0163 rom £8/10/-. 
JANTED, laboratory test equipment inciud- rith splendic ’ 
| \ ing standard signa! generator, watt meter AIRCRAF? —s og plendid S-day jeweled 
oscilloscope, bridges, recorders; send price and movement, Gange type, made to stringent Govt. 
detaiis specification. Brand new, guaranteed. Ideal for car 
HA TPIELD PeTROMEN TS. 175, Uxbridge Rd study, bedroom, etc., will withstand vibration and 
an 7. Ealing 0779. {0037 shocks. Special offer, 65/- each. Post free. 
THE “ FLt ” VV E. my ‘manu urers’ or ex-Govern- 
LUXITE QUINS AT WORK V ment radio equipm large or small quan- POWER PACK, Type 3. for R1132A receiver. Brand 
“ Well done, m'lad! What a brain! tit.es of valves, e.ectroiytics, speakers, meters new, in perfect condition input switched 200 to 250 
A new ‘ guided-missile’, that’s plain also components. : volts, A.C. 50 cycle, with two smoothing chokes, fitted 
Yelled EH “ Far from right ee pe. B2OS., 199, Mile End Rd.. Le aden, Bes D.C. voltmeter 0-300, milliampere meter 0-150, fuses 
._, Our set needs FLUXITE, \ 7 ANTED, all types of radio equipment, test ete. A superb job, £4/19/6. Pke. and Cge. 10/- 
For there goes our cathole aga instruments, radio receivers, personal fe 
. sets, television, components, etc., etc.; call, TEST SET, Type 28. Incorporating a 50 Microamp 
See that FLUXITE is always you—in write, send or ‘phone. ‘ : meter, in steel case Gin. x 3jin. x 3in. with carrying 
the house — garage — workshop — wherever MILLER’S RADIO, 38a, Newport Court, handle, 50/-. 
speedy soldering is needed. Used over 40 Caaring Cross Rd., London {5211 
vears in Government works d by leading V 5 » impulse switches, MICROPHONES. Moving coil type 40216 8.TLL, 
engineers and manufacturers. all iron Push-button units, make. Brand new, high fidelity dynamic, omni-direc- 
mongers—in tins from 1/+ upwards any condition; Raye or smail Guantities: higoest tional, impedance 15 ohms, one of the finest available 
prices paid.— 660. {5579 offered at £4/17/6. Cge. and Pkg. 2/-, which tsa 


Others not so clean, 


ANTED, yn tuning units type BC-939 
microphones and junction boxes 
R 


' 

Hl ad: rches *¢ Ae 
B-7 a =. Arches, se POWER UNITS. Comprising standard mains trans- 
! 

! 

] 

| 


{TO CYCLISTS! For | stronger wheels 
that will remain round and true, here’s 
a time tested tip. Tie the spokes where 
they cross with hne wire AND SOLDER 

‘It’s simple — with FLUXITE — but 

TMP C IRTANT. 


fraction of their criginal cost 


ED, RCA speech amplifiers type MI - 0-0-3650 volte 60 Mie. 6.3 volt 1 a., 6.3 volt 
bitty or K and te.ephones type EES; rg |p 5s 2a., L.P. choke, 8 + 8 Mfd. condensers, 
stating quantity and price to—PCA Radio, : lv -cottained in steel case Yin, x Sjin. x 
_Grov } [0093 | in. Sufficient room to build in small amplitier. Brand 

mae Gesiocatiere transmitte new £2/10/- 
-88's RO receiver and spare 
The FLUXITE GUN puts FLUMITE where you boy | parts. or above; best price.—-Write Box 864 © || SIGNAL GENERATORS. 72 J. Ex-U.S.A., range 
it by a simple pressure. or filled, Ep'ers Service, 69, Fleet St.. London. E.C 4. [0080 || 100 ke. to 32 Me,#in five ranges, 400 cycle modulation, 
| Monee working instructions manual for output 30,000 microvolts, in metal cabinet. Crackle 


§+D. (Mark 2) and Termina) Corner is e . ‘ . 
Telephone (1+4).—Pankhurst, Northampton- finish with carrying handle, for 110-125 volts A.C 
shire Newspapers, Ltd., Dryland St., Ketter.ng operation, Brand new, unused £19 10/-. 

. OSCILLOSCOPE UNIT. W7568 in steel case 9Jin. x 


| yy area AN/APR-4 receiver. it ~ , : 
SIMPLIFIES | AIL | SOLDERING | | any other good qua. ity U.S. sur $ radi i7in. x 2lin. by Marconi. Containing mains trans- 
aN and radar, tubes, nee st sets; laboratory uip former, 2,500 volts at 5 Mja., 4 v. at 2 amp. Smoothing 
Write for Book on the Art of “ SOPT ” Soldering and §| M<Nt, etc. give jition E rice in first condensers, 2—.5 Mid. 4,000v. wkg., 1—.5 Mid. 1,500v. 
for ieaflet_ on CASE-HARDENING STEEL and }| Stter —ithell, Parhilis. Box 26, Dayton . D.C., 1—2Mfd. 500 ¥. D.C, Tube holder for VCR97- 
TEMPERING TOOLS with FLUXITE. Price \deach hio, U.S.A 654 Mu-metal screen etc. Brand new. Bargain Price 25 
FLUXITE LTD. (Dopt. WW), BERMONDSEY REPAIRS AND SERVICE Cee. and Pkg. 10/- 
STREET, LONDON, 8.E.1 oe ee 
, ’ . 204 LOWER ADDISCOMBE ROAD, 
CAMERER Cuss and Co., undertake the repair, CROYDON 
calibration and, if required, National Physical 
Laboratory Certification of all types of 
STOP watches, chronographs, complic ‘ated watch 
mechanisms and 
| TIMING devices. A comprehensive stock is also 
available, to suit every requirement. 
CAMERER CUSS & Co., 56, New Oxford St., Lon- AUDIGRAPH DEMONSTRATE 
NEW ELECTRONIC SUPPLI S C Mans. Tel. Museum wound, 672 a. 
transformers rewound, new trans- 
ES Co. |) M4! nd. 


Pe roe rmers L a specificati h 
O rewinds and complete overhauls: 
281 LEEDS ROAD, FAGLEY, : 
As y ECT: 7 Cc ° Le 
RA arser Gate, Nottingham. Est a 
BRADFORD, YORKS OUDSPEAKERS repaired pro 


mptly. any m z 
MAIL ORDER ONLY a Be ge — seepcmensd Service ze. TAPE RECORDING EQUIPMENT at : 


aoe AINS Seth omen rewound or constructed THE BRITISH SOUND RECORDING 


sears SEM pet to any specification; prompt delivery wes 
Pryaares200/250. Varaohimpregnated. Neweoods || fede ‘Transforiner, Go, Lid” ‘Bevesway, eae || ASSOCIATION EXHIBITION 


through illy dex [319 
W.F. = skeleton finish, upright. Special qi See, SE STOW. May 19th and 20th, Waldorf Hotel, 


hours. Stamp, please. ©.W.O. carriage d. I EPAIRS to moving coil speakers cones 


coils fitted, field rewound or altered; Aldwych, London, W.C.2 


a Laer po oe haga clock coils rewound; 

anted satis romps Ra ham Write for Latest Price List of :— 

L.S. REPAIR SERVICE, Tr nit Rd., Upper 

Tooting London 5.W17. Balham 2599. ‘{ollo || MAGNETIC RECORDING COMPONENTS, 

A= rewinds, no delay transformers, mains, CONSTRUCTOR’S ENVELOPE: and BOOKS. 
TV. . chokes, also to your specifica- 
egnation. interleaving, new 

; Sim your satisfactions —AUDIGRAPH LTD. 

350-0-350 v. 160 m/a., 6.3 ; AIS Ltd., Vanguard Works 201 Dept. MR3, 74, Great Hampton Street, 

3573 Pp’ 
350-0-350 v. 160 mis., 6 | EPAIRS. —E.H.T., mains and O.P. tr: HOCKLEY, BIRMINGHAM i[8 

2 ‘ : formers. field coils and chokes; | 


cart. and pkg. 2/6. 


10-0-250 ¥ 


ny ppectfc catio: ully guarat 
WILLES DEN TRANSFORMER c 0... Lt a. 
Church Lane, Church Rd A 10. 


350-0-350 v. 110 mia. : y r 


armatu P F 
motors, vac. units. portab! tox . mood i MA N U FACT U RERS—we 
1 -W.6. 


liveries.—139. Goldhurst Terr ace, 
6 


\ERVICE with a smile.’—Repairers of ail || hold large stocks of components 
. ty ypes a and American feoen were d ff ; di ' D lj 
coil rewinds; American valves, spares, line cor 
FRI. Lid., 22, Howland St., W.l. Museum | and can offer immediate Velivery 
567 1 H 
tLe CTRICAL measuring instruments of every of many components that are in 
make. multi or single range, repaired and 
standardised; prompt attention.—The Electrical | short supply. Send us your 


Instrument Servic 2 Kilburn Lane. a F 
(3715 |} enquiries or ‘Phone Luton 2677. 


300-0-300 v. 110 mia 


months’ guarantee, any 

~ transformer rewi mains outputs and E D | f 

i.f.s., ete.; all tyr new transf.. etc., xpress Deliver m 
plied to specification: business heading . p ery fro 

for trade prices.—Majestic 


30. Windham Rd.. Bournemouth. 5 
 ETROPOLITAN RADIO SERVICE for 
inds __E.H.T. transformers, 
coils; w re rmers 


Ali above vary heavy jobs, generous desig ties —1 tran , Radio Service, Company. || 189, Dunstable Road, Luton 
Speedwell | 3000. 
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VALIDUS 


CREATE A NEW AND 
HIGHER CLASS IN 
ECONOMY TELEVISION 
WITH THE LATEST 
RANGE OF 


AERIALS 
PRE-AMPLIFIERS 
CABLE 
ACCESSORIES 
DISTRIBUTOR 
BOXES ETC. 


LONDON. BIRMINGHAM. HOLME MOSS 
Apply for full information 


VALIDUS AERIALS 


69 HORNSEY ROAD, LONDON, N.7 
North 4574 


WIRELESS WoRLD 


WORK WANTED 

INDING and light assembly capacity avail- 
able.—Competitive quotes from Labzea , 
Lid.. Cambridge (e526 
BizctRon ic assemblies, long or short runs, 
Government or commerc wk -T-H Products, 

=. faathuaite Ra.. London, 5.W.11. Tel | es 
2 


Peavoxn NG, tracing and photoprintng 
Services; estimates free; contractors to the 
Ministry of Supply and the Admira.ty for draw- 


ing and tracing work to their requirements and | 


specifications; 
nature ences taken 
DRAWING & TRACI NG, Ltd.. 456a. Ewell Rd.. 
Tolworth, Surbiton. Tel. ¥ mbr tdxe 7406. {5975 
MORT, B.Sc., A.M.1.E.E., ers to the 
trade and amateur a service. of technica 
advice. design and construction of special test 
gear, receivers and other apparatus. including 
correction of fauits in mY: built apparatus 


sub-contracting work of this 


BCM/HIPFIDEL. W.C.1. 15752 | 


ort 
SOLVE your staff proviem by letting us produce 
tadio or Socksicn! , assemb! ies and 
developments of any ty onic appar ata: 
our machine shop a tool room also at 
dis 1 for small or large runs, 
; we vores and deliver if desired.— 
MISCELLANEOUS 
ETALWORK; all types cabinets, chassis 
etc.. to your own specification 
. (G4BI) 
164 


ox 0098. 


Tacks, 
PHILPOTT'S METAL WORKS, Ltd 
Chapman St.. Loughborough. 7: 
ALNUT radiog nets, same leaflets 
—Cabinetware, “ yes St., ackburn 
AMOGS AM ane television. cabinets to speci- 
A. Seana, aa, sorties 
> worth, 5.E 16763 
organ construction dota com- 
ponent values, practical ul gout, etc.; further 
detaiis.—C.S 
ALNUT Shine? “ “y , 
nm, components View master 
EE. televisor in sock: s.a.e. for list 
Culross St., 1, 
ANTED. tadexes for W.W. 1944 a 
ay 


chassis 9 cabinets 
me. etc.. made t 

fication; prototype and one oft 

ae auc ae Meta.works. 30, Beaucierc Rd 


PTLEX IBLE P.V.C. display banners, al! colours 

T—-——» *- silk-screened, no cotton st.tch ng, 

igh frqeuency welded. Inquiries 

fo phe Litbossapbic & Printing Co 1 y 

bridge 3583. (6788 

wGRaAVING amateurs and trade could take 

iv) the opportunity of engraving problems in the 

tuture R1 getting in touch ve nky 
19a. Windmill R Londo: 


metaiwork: 


3. Engraving 
18 rass 
bi inoid. perspex “dials: one knob 
repetition equally entertained. 10034 
LLSCREWS. Ltd.. for B.A 
washers. studding. grub-screws 
socdering tags BS ger etc.. p.ain or 


screws, 


ted, one-grous packets or 


(MAGNETIC TAPE 


Recording Equipments and 
Components 


| OSCILLATOR UNIT. 


Constructed on 
small chassis suitable for sub-assembly, 
provides r.f. for erase and bias at 45 kc/s. 
Requires 250 v. h.t. se Se 3 v. for operation. 
Complete with 6V6 é3. 
OSCILLATOR ‘con ASSEMBLY. Com- 
prises high “ Q "’ coiland condenser tuned to 
45 kc/s. Specially designed to provide highly 
wae sine wave output for low tape 
nose 

RECORD, REPRODUCE HEAD. Im- 
pedance : 100 ohms at | ke/s. High quality 
response. Totally enc.osed. Gap length | 
mil., 

REPRODUCE HEAD. As above, but gap 
length 0.5 mil. (suitable for 2-head systems), 


/#/*« 
ERASE HEAD. Capable of erasing new high 
coercive force tape when used with oscillator 
—_ above, £2/2/-. 

APE. Now high coercive force tape suitable 
p= high fidelity recording at slow speeds. 
7in. (1,200ft.) reels, £1/10/-. Spare reels, 7in., 
4/6 each. lin. (1,000 metre) reels also avail- 
able. 

INPUT TRANSFORMER. Ratio 1/40. 
Frequency response. + 2 db. 50 c.p.s.— 
20 kc/s. Suitable for head to grid step up. 
Mumetai core, 17/6. 

TRANSFORMER. As above, but fitted in 
16 S.W.G. mumetai screening can, 30/-. 
Send for turcher details including circuits. 

trade and exporc enquiries invited. 


CABOT RADIO 
COMPANY LIMITED 


Electronic € 
28 BEDMINSTER PARADE. sasTOL, 3. 
Telephone 64314 


quantities: stamp for lists — 
w Riv By 


epelets: ebonite and 

min elite panels. tubes. coi] formers 
Tufno: rod; headphones uexes, etc.: latest radio 
yub.ications full range available; list. s.a.e. 
trade supp-led. —Post Radio Supplies 35 Bourne 
dor fOr 4A 
Aor RIO a. "200 250v AC. brand new, 
A ; seater, B eo oe 1,000v 

/' 


to anybody, 2/6; car buttery chargers, 
. for 200/250v sis complete with clips, 
we ae ‘9.—Malden Transformer 
Rmoriage Rd., Kingston- wage. 

l 


SITUATIONS VACANT 
LECTRONIC mechanics, 


WANTED for employment in various establish- 


ments of the Ministry of Supply. craftsmen ex- | 


Perienced in the i ane ion, repair 
and maintenance of signal, fire 
control and other -a- 7 equipment; appli- 
cants must have had wide experience of such 


ork. 
WAGES accomding to skill and experience from | 


139/- to 155/-, with opportunilies for advance- 
ment up to 173 6 Canton). 171/- (provinces) for 
44-hour 5-day w 
Applications, 
apprenticeshi 
fications, to 
try of Sup 
Londo 


giving full particulars of age. 
ani, hone node a | Pam uali- 
ssistant rector, T.P.A.2. ™ ints. 
, Ivyoridge House, John Adam 8 


n 
oa, development engineers; 


‘or: — 

ql) SENIOR. DEVELOPMENT ENGINEER to be 
responsible under technical director for the 
development and design of a wide range of 
-R.O. and associa electronic equipment; 
app.icants must have an Hons. Degree in Phy sics 
r Electrical Engineering (Telecommunications) 
industrial experience; first-class 
for a man with griginal ideas and 

een interest in the subtect 
LOPMENT ENGINEER for work on in- 
eve opment projects: a degree in 
cal Engineering is essentia! and 
some taduewrie? od oe experience desirable; 
salaries acco nd qualifications. 
te 8 with full details te “southern Instruments, 

Pernhill, Hawley, Camberley, Surrey 


796 
vacan- 


DIO and television fault finders and testers | 


3 4 required wecemce Radio Corp.. 
Ltd., Gt. Cambridge Rd., Enfie (6726 
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yc } 
ony skilled | 


SURPLUS 
BARGAINS 


MANUFACTURERS’ & BANKRUPT STOCKS 
LIMITED SUPPLIES ONLY 


We can offer for immediate delivery 


JUST IN! 
PURCHASED-FURTHER STOCK 


—DIRECT FROM M.O.5S. 
STORAGE & STARTER BATTERIES 
6v. 72 amp. “€.S.E." 
6v. BS amp. *‘E.S.E.”" | 
6v. Wamp. “Reading " USA) 
6v. 100 amp. “Delco Remy 
6v. 140 amp.“ Delco Remy ” 


All brand new in original cases 


90 and 100 amp. with wing nuts. 


1355 and 184 Brand 
— Radio 


Receivers: RII55, 
New in original cases. 
Transmitter SCR 


EX-W.D. 


AERIALS 


CAN ALSO BE USED 


AS 
FISHING RODS '* 


12 ft. Steel Aerials 
(3 sections of 4 ft.) 


FISHING 
RODS 


kita Control Boards with a 


cut out, 3 amp. 220 v. 


2 Volt Accumulators, 
for Radio or Model 
House Lighting, etc. 
Mass Type Plates. 
Only need filling. 

2in. x 2in. 


suitable 
Driving 
Heavy 
Pre-charged 
Size: Jin. x 


Magnifying Lenses, Rubber Moshe, Burgoyne 
Solder uns. s. 
Ex-Govt. S.W. Condensers. “All types. 
Meters, Switches, Toggle and Yaxiley. 
Headphones, L/R and H/R. Vibrators, 6 
and 12 v. Speakers all types. Volume 
Controls. Output Transformers. Chokes. 
Crystals—Valves Type CV.101 


Your enquiries are invited 


WHOLESALE AND EXPORT ONLY 


For further bargains cali at our Counter 
or write for new bulletin. 


(Please quote Dept. W.W.) 


RADIO MERCHANDISE 


COMPANY LIMITED 
65, Farringdon Road, London, E.C.1. 
Telephone : HOLborn 6377. 


Cabinets 
of 
Distinction ... 


RADIOGRAM CABINETS 
RECEIVER CABINETS 
RECORD CABINETS 
DRAWER UNITS 


Catalogue available on request. 


y ~ 
Chassis 
A.C., 5-valve 3 w/b Superhet 
Radiogram chassis. Absolutely 
complete kit of parts includin 
wiring diagram £10.10. 
Or fully wired and 
tested £12. 5.0 
maiiitiers 
Four to fifteen watts 
Wired, or in kit form 
from 


output. 


- 19.6 


Full details of above available 
on request. 


LEWIS RADIO CO. 
(DEPT. 551), 322, HIGH ROAD, 
WOOD GREEN, LONDON, N.22 
Telephone - - BOWes Park 5997 


LOCKWOOD 


makers of 


Fine Cabinets 


and woodwork of every descrip- 
tion for the Radio and allied trades 


LOCKWOOD & COMPANY 


Lowlands Rd., Harrow, Middlesex. Byron 3704 


Come to 


SMITH’S of EXGWARE ROAD, 
the friendly shop, 


for all radio components 


We stock everything the constructor needs— 
our 25 years’ experience of handling radio | 19 
parts and accessories enables us to select the | 
best of the regular lines and the more 
useful items from the surplus markets in :— 


ers & Phones Capacitors & Resistors 
mers & Chokes Coils & Formers 


| dation; all offi 


| receive a gratuity 


| the Headquarters Staff at 


| satisfactory service, and as vacancies occur, 


| perience on 


ives & Cable: 
Panel ww & Fuses 
juts & boits, 
Tags, Clips, Gremmets | 
all other bits and pieces | 
NOTHING TOO LARGE—NOTHING TOO SMALL 
We have one of the largest stocks of B.V.A. Valves & C.R.Ts, 


\No genera! catalogue available 


H. L. SMITH & CO. LTD. 
287/9, EDGWARE ROAD, LONDON, w.2 


Tel. : Paddington 5891. Hours 9 to 6 (Thursday, 1 o'clock) 
Near Edgware Road Stations, Metropolitan and Bakerioo. 


{ Rochester 
5236 


WIRELESS WorLpD 


SITUATIONS VACANT 
OYAL Air Force—Education Branch 


PERMANENT and short service Commission 
APPLICATIONS are invited for permanent com- 
missions (age limit 23-33 years) or for short ser- 
vice commissions for 3, 4 or 5 years (minimum 
age 21 years); university graduates in physics, 
engineering (mechanical, aeronautical, electrical, 
electronic or radio) or mathematics are main'y 
required; candidates for permanent commissions 
should ordinarily be first- or second-class honours 
graduates in one of these subjects; pay on ap- 
pointment depends on qualifications, experience 
and war service, thus a first-class honours grad- 
aged 25, may receive pay of £529 a year 
if married, marriage allowance of £338 
single officers } teasing free furnished accommo- 
cers draw rations in kind, or a 
tax-free allowance of £60 a year in lieu; there 
1s time promotion to Squadron Leader, 
rank, pay and marriage allowance rise to £1,232 
@ year (plus rations or ration allowance), pro- 


motion to Wing Commander and higher rank is | 


by selection; retired pay for permanent officers 
varies with rank (e.g., £625 for Wing Comman- 
der, for Group Captain); some short ser- 
vice officers will be selected annually for per- 
manent commissions, those not so selected 
on completion of service; 
short service in the education branch can be 
treated as contributory for teachers superannua- 
tion purpose 
WOMEN’S Royal Air Force. 
VACANCIES exist for education officers on per- 
manent and short service commissions; qualifi- 
cations and conditions as for men except that 
pay rates are about three-quarters and retired 
pay tates about two-tnirds of those for men; 
ree furnished accommodation and rations are 
rovided.—Full details and ‘application forms 
a4 Lae the above de Pag Poe Air Ministry, 
R.1., Kingsway, London C.2. (6589 
ROWN AGENTS OR THe COLONIES 


ELECTRICAL engineer (electronic) required for 
the London office; 
Salary scale @ year rising to £1,000 a year; 
extra duty allowance of 8 per cent of annua! 
salary also payable at present. Engagement will 
be on unestanlished terms with a prospect, after 
of 
appointment to the established and pensionable 
staff and promotion to a higher grade. Candi- 


| dates should preferably hold an honours degree 


in electrical engineering (telecommunications 
and electronics) or be corporate memoers of the 
Institution of Electrical Engineers. They should 
have served an apprenticeship with a firm of 
electrical engineers Ee ee radio or asso- 
ciated equipment and have had subsequent ex- 
the manufacturing and technical 
side of the uubastey. The appointment will in 
the first instance be to the Inspection Depart- 
ment, and candidates should be capable of deal- 
ing with the problems arising from the inspec- 


tion of a _wide variety of electronic equipment | 


by 
once by letter, stating age, 
letters, and full 
and experience, and mentioning this paper to 

the Crown Agents for the Colonies, 4, 

mdon, S.W. quoting M.28544.B. 
letter and envelope. The Crown Agents cannot 
undertake to acknowledge all applications and 
will communicate only Be applicants selected 
for further considerati 793 
5 ef POLYTE CHNIC, LONDON 


THE Governing Body invite applications for the 
Dost of lecturer in Physics from men or women 
© possess Honours grees in Physics. Can- 
didates should be prepared in the first place to 
teach Feveies to the standard of the London 
Intermediate B.Sc. Examination. 
for more advanced teaching 
BURNHAM Technical Scale 
te plus London allowance of £36 ar plus 
the following where apolicable: (i) Graduate 
allowance £30 above minimum and maximum; 
(ii) First-class Honours Degree—£15 
minimum and £30 above maximum; 
ing allowance £15 for each year. up to three, 
ad full-time study or training beyond two years 
ve minimum and maximum; (iv) enere- 
ments for industrial experience up to 12 ye 
above mins : ay increments for full- time 
teaching expe 
Fa scales, will “be revised as from 1st April 


a staff of inspecting Sy ng 


at 


may ar 


FULL particulars of the post and application 
forms may be obtained from the Clerk to the 
$ y FS aaa be returned 

951 (6785 


Ltd., have 

vacancies for counter sales assistants, good 
radio knowledge essential._.25, High Holborn, 
W.C.1 6748 


ERRY’S (SHORT WAVE), Ltd.. has vacan- 
cies for cvunter sales staff having good tech- 
nteal and business experience.—25, High 


in which | 


names in block | 
Particulars of qualifications | 


salary: 15——~ | 


May, 1951 


M.& J. PEARSON 
263, GALLOWGATE, GLASGOW, C.4. 


Offer the following Clearance Lines. 
Hoover Electric Motors. Brand 
new but store soiled, 220-230-250 
volt 50 cycles, single phase, 1/6 h.p., 
1,425 revs. Anti-vibration mounted 
on flange 6in. x 6in. Spindle Itin. x 
tin. Every motor offered on money- 
back guarantee if not thoroughly 
satisfied. £4/4/0 each. 


Contro! Unit Type 203. 1!2in. x 
92in. x 3in., and contains the follow- 
ing. Two 6-pole 2-way Yaxley 
switches with knobs, red dome panel 
indicating lamp, toggle switch, two 
jack sockets, Westinghouse rectifier, 
12 volt 1.5 amp. full wave, micro- 
phone transformer, smoothing choke, 
two 1,000 mfd. 25 volt metal cased 
condensers, P.O. relay 1,000 ohm coil 
and Siemens high-speed relay with two 
1,000 ohm coils, terminal strips, etc. 
Brand new in cartons. Price 12/6each. 


Sperry Bombsight Computor, 
contains 100 various precision gears, 
spirals, levels, worm drives and 
variable pitch worm gear, gyro unit, 
servo syphon unit, 2-24 volt motors, 
with pulley shafts and reversing 
clutch mechanism. Selsyn 24-volt 
repeater motor and many other 
useful parts. 

Brand new in transit case, £2/10/0. 
All orders carriage paid Scotland and England 


The VOIGT Loudspeaker is still ahead of all 

others. P.M. Unit with 22,000 line gap flux 
£40 ex Works. 
Corner Horns (in the 
white) £19- 10-0 or 
£47-10 © ex Works. 
Home demonstrations 
arranged in London area. 


Order from 
VOIGT PATENTS 
Sydenham, 8.E.26 


LTo. 
Syd 6666 


one 


CHASSIS 


above | 
(iii) Train- | 


Hol- | 


6607 | 
)XPERIENCED Recording I= neineer for direct 


and ta recording: salar 
bonus. “Apply to an Shinn & Sons Ltd. 
piugcts ONIC “Testers required for firm manu- 
4 facturing instruments and servo mech- 
anisms in est Country; housing eae 
interviews in London area.—Box 0627 [6707 
XPERIENCED Radio Mechanics required by 
4 essts. S. Smith & Sons, Radiomobile, 
Ltd,, at their Great West Road factory, Brent- 
ore Apply personally to Personne! Officer. 
DIO service engineer or good class radio 
equired by old establi nd arm 
permanent io Ap 
Hand-made Ne gig ay Lid, » 36-58, 
Place, London (Gulliv 
6782 


HAYES RG 120 RADIOGRAM CHASSIS. The demand 

for this attractive and popular chassis increases month 

The total price of £13/7/6 includes an Sin. 

. representing real value-for-money in these 

days of rising prices. A 10in. L.S. can be supplied at a 

slight extra cost. Fully guaranteed for one year. Full 
details will gladly be sent you by return of post 

CHASSIS. We hold the largest stocks of 

Armstrong chassis in the Midlands, and are the sole 

Birmingham agents. The full range as shown on page 97 

can be seen and heard in ourshowroom. Open all day Sata, 


THE HAYES COMPANY 


| | ALCESTER RD., MOSELEY, BIRMINGHAM 13 
‘ Phone : SOUTH 0202 


Telecommunications 
Principles 


By R. N. Renton, A.M.I.E.E. A new | 
work covering the syllabus for the 
City and Guilds Examinations in 
Telecommunications Principles, 
Grades |, Il, ill. Mlustrated 37/6 net. 


Fundamentals of 
Radar 
By Stephen A. Knight, F.R.S.A. A 


useful book surveying the principles | 
It is of special | 


underlying radar. 
interest to radar operators and 
students, as well as those engaged 
in the industry. 


Short-Wave Radio 


By J. H. Reyner, 
A.C.G.1., etc. A reliable guide to 
modern developments in the use 
of the short, ultra-short and micro- 
waves. Fourth Edition. 10/6 net. 
** Reliable and readable. ’’—Electrical Review 


PITMAN fiz 


Parker Street, Kingsway, London, W.C. 2 


The College 


Ilustrated. 10/- net. | fitter. 


B.Sc.Hons. | 


LOWE BROS. 


Can offer ex-Govt. and Manu- 
facturers’ Surplus Equipment 
as follows:— 


Valves (Transmitting, Special Purpose 
and Obsolete Types), Condensers, 
Headphones, Meters, Crystals, 
British and American Receiving and 
Transmitting Sets, Etc. Also 


40,000 Co-Axial Sockets Type 1!0H/70i. 


2,000 American Co-Axial Plugs with rubber 
sleeve Type | 10H/584. 


10,000 Jack Plugs No. ZA.5624. 
20,000 Jack Sockets No. YA.7434. 


10,000 Jones Sockets 4-way side entry Type 
10H 425 


10,000 sets Jones Plugs and Sockets, 6, 
10 way. Type !0H 264. 


25,000 Telephone Jacks Type 10H/1739. 
U.S. Aerial Mast Bases Type PM-48A. (60 only). 


U.S. Telephone Handsets Type TS/!3. (50 
sets only). 

40,000 Copper Plated on Steel Aerial rods. 
12in. interlocking. 


Litz wire by leading makers. 3/40 and 3/45. 
Approx. SO0lb. each gauge. Other sizes 
shortly. 


All goods open to inspection. Your enquiries 
cordially invited. All letters answered. 


199, MILE END ROAD, 


LONDON, E.I. STE 2579. 


WIRELESS ewncwel 


SITUATIONS VACAK 
ATIONAL College of Horology pa Instrument | 
ology 
THE Minister of Education, in eenerthation with 
the Boar £ to appoint 
from ist 


roposes po! 
xy Head of the 
National "col ege of Horology & Instrument 


‘echno 
THE College is accommodated at the Northamp- 
| ton Polytechnic, St. John Street, London, E.C.1. 
rovides for technical education and 
research to the highest levels in connection with 
the horological and the instrument making in- 
| dustries. he curriculum is being hence but 
is at present confined to a three-year neral 
| Cow Horology. 
| DID. r the post must have ¢ 
= —— qualifications and industrial experi- 
en 
SALARY scale not less than £1, eo by 
ments of £50 a year to £1,250 
THE post is recognized bs soneten purposes 
rer the Teachers’ Superannuation Act 


incre- 


of age, academic alifications, industrial ex- 
perience, and the” names of three rsons to 
whom reference may be made, should be sent 
to the Secretary, National College of Horology 
| Instrument Technology, Northampton Poly- 

ic, St. hn Sst. ndon, E.C.1, within 
three weeks of the appearance of this advertise- 
ment, (6703 
artificer staff nts in R.E.M.E 


S* ser gea. 
UALIPICATIONS:—(i) full apprenticeship as 
electrical fitter, radio technician, Instrument 
tull apprentice- 
ge motor vehicles-—as 
er Or machinist; (ili) between 20 

years a 

qualifications you can be appointed 
— Sergeant in R.E.M.E. after a short 
pe! of military training (6 weeas—or less if 
you have previous military service); promotion 
sergeant automatically follows a tech- 
mical course on the latest cite of army equip- 
a of approximately eighteen month: dure: 


training, 
5 , ane echnical training, 
y; staff pF R. M.E. are — e 
for promotion to warrant officer class I and c 
missioned 
ror mngimoets: marriage allowance of 49/- 
to 52/6 eek; rations and clothing are free. 
=~ J engaged for 12 years which may be ex- 


ER of application to include partion ars | 


ILLED tradesmen are wanted as armament | 


rank, as electrical and mechanical | 


ended; after 22 years an armament artificer | 


ts "eligible for 
particulars from any 


Army 
} oH or write to War Office, 


(AG21), London, 

16754 
par ~~ ay Limited. Moston Works, 
i hester, have staff vacancies in connection 
; with “long: -term development work on an im- 
portant radio tele-control project 

SD Bog ye engineers or scientists take 
| rge of research and development sections. 
Qualifications include a good degree in physics 
or electrical eng:neering and extensive past 
sxpersonse charge of development work 
| ry according to qualifications end experi- 
; ence in the range of £1,000-£1,500 per annum 
| Plea: ease quote reference 
| (ii) EN 
development work in t 
radio electronic circuits, micro waves. 
j high power centimetric valves. vacuum and/or 
high voltage techniques, servo contro! and elec- 
tro-mechan‘cal devices. Qualifications include 
| @ good degree in physics or electrical engineer- 
j ing or mechanical science, or equivalent qualifi- 
cations. Previous “experience is an advantage 
| but is not essential. Salary according to quali- 
fications and experience in the range £420 
£1 per annum. Please quote reference 


to 


in 


following fields: radar, 


(iii) TECHNICAL assistants for experimental 
| work in the fields listed in (ii) above. Qualif- 
t uired: a degree or higher national 
n electrical or mechanical engineer- 
ae a Gantitentions. 
o! 


experience. P 
| THE Co’ ny has a staff pension scheme, and | 
will give using assistance i special cases.— 
Application forms from Mr. R. Hebbert. Staff 
ae re Ferranti, Limited, Paoli nwood, Lancs. | 
LE, Ltd. (Malmesoury 
vite applications from electric 
permanent posts in development 
€ long-term projects involving 
| following techniques:— 
. meration and Transmission 
. SERVO Mechanisms 
. CENTRIMETRIC and V.H.F. Systems 
4. vibe and Feedback Amplifiers 
5. V.H.F. Transmission a Reception 
6. RONICS as applied to Atomic Physic $ 
THERE are vacancies in the seuior engin 
engineerg and junior grades: 
have had at least 3 rs’ 
in the alove t¢; of work, together with edu- 
| cational ualifications equivalent to A.M.I.E.E. 
examination standard Commencing salary and 
Status will be commensurate with qualification 
= experience; excellent opportunities for ad- 
meement are offered with entry into a pension 
scheme after a riod of service; forms of 
| Sppieation may Obtained from—Personnel 
Mager, Ekco Works. Maimesbury. Wilts 


DD pay aagiveers and mechanica) 
desi for leading radio and equipment 
manufacturer: applicants must have extensive 
rience of design work on broadcast re- 
ceivers. television receivers. or 
tions equipment; preference will be given 
applicants wath experience in control of a 
Box 0710. 6775 


: engineers for 
laboratories 
the 


industiial experience 


Recruiting | 


Man- | 


R 
INEERS and scientists for research and | 


Division) in- | 


| 
| 
| 


candidates Should | 


of communica- | 
to | 
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SUPACOILS = 


OFFER 
THE LATEST EDITION OF THE 


HOME 
CONSTRUCTOR’S 
HANDBOOK 


No keen radio enthusiast should be without 

this invaluable booklet which is of equal use 

to beginner, amateur or professional radio 
engineer. it contains, among other chin 

@ Circuits of Feeder units, Super’ 
receivers, Test cquipment, Amplifiers 
and power packs, etc. 

@ Pages of servicing and constructional in- 
formation which will assist you in YOUR 
radio problem. 

Complete resistance colour code. 

A considerable amount of inva'uable 
general Radio information. 

A comprehensive catalogue. 

Above all it is profusely illustrated with 
half tone blocks and costs 2/- only or a 
copy will be given FREE with ever order 
for £1 or more. 

We also offer the ‘oliow ing selection from our 

stocks of quality components : 

@ COILS. A complete series of High Q 
variable iron dust cored coils (as recom- 
mended for the P.W. 9 vaiver) in wave- 
lengths 10-30, 16-50, 30-75, 75-200, 
190-550 and 800-2000 metres; Aerial, 
H.F. or no al at the remarkable 
price of 3/- eac 

@ MODEL 30 il 3 waveband superhet 
Coil Packs, aligned, 40/11 inc. full connec- 
tion details and instructions given with 


ick. 

Lt 4 Coil Sameer, 
gt ay 70/3 

e MO UNING UNIT consisting 
of 30 Ci Coil Pack, pair ot |.F. Transformers, 
matched 2-gang and attractive Dial. 
Cc <a _ as a unit 


with 


and sealed 
@ MODEL 40 TUNING UNIT, similar 
with R.F. stage 99/6 inc. 
@ CHASSIS. Good quality aluminium 
chassis in stock for 5 v. Rec. Il/-; 6 v. 
em th Amplifiers and Feeder Unies, 


@ sPéciaL 17 pole, 4 way, 3 bank 
switches . 10/6 each 
@ COIL GROUPS. The very popular 
Coil GroupA 26/9 
Coil Group B 
e TEST. Litz wound, tron dust cored 
TRF COILS. M.W. only, Aerial a HF. 
PAIR 


se a our classified advertisement 


SUPACOILS MAIL ORDER OFFICE 


98, Greenway Ave., London, E.17 


1951 EDITION nines 
THE 


RADIO AMATEUR’S 
HANDBOOK 


Published by the A.R.R.L. 
eee Price 22 /& postage 1 - eee 


THE MODERN BOOK CO. 


21, van STREET, — w2 
: PADdington 4185 


SRyge cie:aapa 


sooetath 


WrrELEss WORLD 


OPPORTUNITIES 
IN RADIO 


Get this FREE Book ! 
‘ENGINEERING 
OPPORTUNITIES’ 
reveals hew you can 
become technically quali 
fied at home 
paid key 
the vast Radi 


for a highly 
appointment in 

Tele 
In 176 


pages of intensely inter- 


» and 

vision Industry. 

esting matter, it includes 

full details of our up-to 

the-minute home study 

courses in all branches of 

TELEVISION and 

RADIO, A.M. Brit. 

I.R.E., City & 

Guilds, Special Tele- 

vision, Servicing, Sound 

Film Projection, Short 

Wave, High Frequency, and 

General Wireless Courses. 

We definitely Guarantee 


“NO PASS—NO FEE” 


If you're earning less than {12 a week this 
enlightening book is tor you. Write for your 
copy today. It will be sent FREE and 


without obligation 


| trical 
pro 


} (b) 


BRITISH INSTITUTE OF 
agree seo TECHNOLOGY 
b SHAKESPEARE HOUSE 
1718 STRATFORD PLACE, LONDON, wi 
MAGNETIC TAPE RECORDERS 
and COMPONENTS 
from 
WILL DAY, LIMITED 
19 Lisle Street, London, W.C.2. 
GERrard 7105 and 4476 
LIST SENT BY RETURN 


| Hounslow, 
| qualifications 


| reference RD/B2 


& H. RADIO 
EAST STREET, DARLINGTON 


os 
BASS & in arya SeRARETSS . 
i . Ass i 


ifferent impedances to be matche ed & 


gether. Kit of Parts 


SCRATCH FILTER 
Gives marked reducti 
and cleans treble with 
tiop 


n of scratch lev 
it serious attenua 


VARIABLE SELECTIVITY I.F. TRANS- 
FORMERS. 465 K cs. Give 3 degrees of 
selectivity 


WHISTLE FILTER 

Is very simply inserted in the speaker 
wiring and gives a very sharp narrow cu’ 
which completely eliminates 9 K/cs 
whistle 


SIGNAL GENERATOR 
A complete portal ie signal source operat 
ing from a 4.5 Volt battery £2210 0 
COILS : LF. Transformers 
wound and returned C.( Aiso 
specification for Radio or Audio 
Goods Guaranteed satisfactory or 


ils ete 
vile made 

equenc 
money 


Oscillator ( 
i) 


Re- 


| for communivation purposes; 


| according 


| test gear department of large radio manu- 


SITUATIONS VACANT 
ADIO Production.—Manager_ re 
operate small factory in south o go My 
must have initiative and be able to modify basic | 
ey state experience and salary expected. 
4. 


(6755 | 
YOMmUNICATIONS | 
sa4ilied engineers 
ence in this fieid.— 
utd., 95, Villiers Rd., 
Bus Garage) " 
VAE CABLE ‘man of high intelligence and in- 
tegrity as personai assistant to owner- 
manager of soundiy established London retail 
pind es state age and ful de a of 
c e 0706. 5766 
*LECT RONIC engineer required for research 
d deve.opment department; general elec- 
nenginser ing experience essential 
pects.—Bryans Aeroquipment, Ltd., 
Lane oh tcham Junction, rrey 
Vacancy exists tor 
current overhaul 


receivers, vacanc 

havi ng previous 
Q-Max (Electronics), 
N.W.2 (Nr. Willesden 
6147 


radio 
licence 


engineer hoidng 
for maintenance 


} and overhaul of aircraft radio and radar instal- 


Peg iy be yee on A.5S.V T.R 
1145, 155 and T.R.1464 equipment. 
APPLICATION to be made 
Technical Manager, Aquila 
Hamble, Nr. Soutaampton 
HERMIONIC technical assistant; 
keen on industrial electronics; some ex- 
perience of audio equipment.—-Please state age 
capetienee and salary required, to The Rover 
e Lane. Solihull. Birmingham 
Tae ‘RESEARCH Rat b= sage of THE FAIREY 
ON Lid., offer the following 
“separtenitine to "young men who are 


in writing 
Airways, 


ineuons 


| studying or intending to study for their Higher 


National Certificate (electrical or mechanical) 
(a) JUNIOR Test Engineers required for deveiop- 
ment work on servo mechanism installation and 
associated equipment; experience of wiring auto- 
matic and remote control circuits essential 
ASSISTANTS required for } auation or 
testing of pneumatic and electrical servo controls: 
experience of instrument assembly desirable 
Training will be given in this type of work and 
promotion would follow the award of the Higher 


| National Certificate 


JUNIOR Staff Vacancies exist for men with ex- 
perience of assembly and testing of electrical 
and gyroscopic instruments in automatic con- 
trol systems; previous experience of similar work 
essential. 
GRADVATE Engineers with experience in design 
of servo mechanisms and control systems 
quired for research and development work 
eonnection with automatic control of ex 
jo en A aircraft: some electronics experienge 
esi 
DEVELOPME NT and Test Engineers required f 
work on servo mechanism installations and 
associated control equipment Minimum quali- 
fications Higher Nationai Certificate (electrical 
or mechanical); design experience on the above 
an advantage and some knowledge of electronics | 
desirable 
ALL the foregoing vacancies are at Heston, 
Middx. Pension Scheme Apply 
giving full details of experience and 
to—Personnel Manager, The 
Fairey Aviation Co., Ltd.. Hayes. Middx, quoting 
16448 
RGE company require radio testers and | 
fault finders for ali types of radio equip- 
applications from men with domestic 
, television or V.H.F. experience should be 
omprecsed the Personne: Manager, Box 


642. [6746 
tzctronic mechanic required by oil | 

refinery for maintenance work on process 
controllers; applicants must have experience of 
automatic electronic control; 


industrial experi- 
ence preferable but not essential.—Apply Box 


nr 
n 


writing. 


| 0633. 6727 


PLANNING /Project engineer 
, engineering firm in 
minimum qualifications to 
higher national certificate 
practical experience of radio 


required by an 
Buckinghamshire, 
include degree or 
and considerable 
and centimetric 


radar. 

PLANNING engineer also required with experi- 
ence in manufacture and overhaul of radio and 
electrical equipment.—Apply in both instances, 
giving details applicable of previous experience, 
salary required and earliest date available 


Box 0090 
((ORRESPONDENCE and 
4 quired for service dept.; 
ence in dealing with customer's’ 
ferably with radio manufa ure v 
ing full ekg and salary required, Regen- 
tone Products, Ltd.. Romford. Essex {6795 
SSISTANT to Service Manager; must be 
z capable of handling correspondence. staff 
and genera] records to maintain efficient opera- 
tion of Service Department.—Write giving full 
articulars of experience and salary required to 
egentone Products, Ltd., Romford, Essex 
HYSICIST or physi cal chemist required for ls 
development work on a new type of resistor 
a good degree or 
some industrial experience is essential; salary 
© qualifications.—Painton & Co., Ltd.. 
Bembridge Drive, Kingsthorpe. Northampton 
[6799 
i ADIO and .radar mechanics and electrical | 
overhaul mechanics urgently required for 
interesting work of national importance; rate of 
Pay up to 3/- per hour plus premium bonus.— 
iti in person to gee 
. Ltd., 
me Airport, Haddenham, Bucks. 
NENTIOR agevelopment engineer required in ny 


records 


enquiries, 
r.— Write, 


facturer; applicants must have technical know- 
ledge of a high order and should have experi- 
ence of development work in connection with 
electronic circuits.—Kindly state full details, | 
including salary required, to Box 0645 756 


| Morse PRACTICE OUTFIT 


|§ tion of Birmingham without alterations of 
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|\More Good Investments 


| TRANSFORMERS : Double wound brand new, 
| 110-230 V. 4.75 kVA., €17/10/-. B.T.H. 230 V. input 
| 30 V. 6 Aand 2 V. 20A. out ut, 45/-. Foster 230 V. 
input, 50 V.2 A. one. 1S/-, carriage 2/- ; 230 V. 


50 cy. Primary 3:4 k.v.-0-3.4 

sealed in metal case. 

AUTO TRANSFORMERS : 230 volts, 50 cy., 
input 110 volts 75 watts, 25/-. 100 watts, 30)-. 
150 watts, a ~. 200 watts, 40/-. 300 watts, 60)-. 
IKW. 

INDICATOR UNITS, Type 6: New and in 
transit case, with V.C.R.97 cathode ray tube, 
EFSO and EB34 valves, hood, dipole, etc. An 
interesting parcel of components for the amateur, 
75)-, carriage 7/6. 

MICROPHONES : Table type in adjustable 
frame, sound power model needing no battery, 
ge — on solid base, with on/off switch, 8/6, 
post 

comprising 
precision made A.M. Morse Key with insulated 
bar and knob, twin coil buzzer with contacts, 
battery ead on base with diagram and instruc- 
tions : 6 

MORSE KEYS : "A.M. type on bakelite base, 
precision made with insulated knob 3/6, post 9d. 
Practice buzzer in metal case, 2/-. G.P.O. twin 
coil buzzer, 2/6, post 6d. Tiny Townsend high note 
wavemeter type buzzer, 5/-. 


| THE RAYCRAPFT KIT : New, comprising 10,000 


ohm relay, light ray cell in bakelite case, megastat, 
valve holder, condenser, etc., with instruction 
booklet, 45)-. 
RECTIFIER UNITS: Ex-G.P.O. 230 V. A.C. 
50 c/s. input. D. ry outputs 50 V.5A., SOV. IF A., 
50 V.2A.,30V.8A.,30V.10A., 12V. 3 A., all in 
vent. metal cases, new condition ; write for special 
list, “* R.U.W." 

Battery Chargers, Switchboards, Dynamos, 
Motors, Alternators, Lighting Plants, Motor 
Pumps, Rotary Converters in stock. Se 
us your enquiries. 


ELECTRADIX RADIOS 


214 Queenstown Road, London, S.W.8 
Telephone: MACaulay 2159 


FEEDBACK AMPLIFIER TEST 


figures as required. 
Correct adjustment for complete stability and 
minima! ringing on reactive load—essential 
for optimum performance of home-made 
instruments. A valuable and inexpensive 
Laboratory Service. 

DUN ELECTRONICS, 
Riley Works, Riley Street, Chelsea, 8.W.10. 

Telephone: FLA 3217 


SPENCER WEST 


s The type AC/3 Pre-Amplifier is guaranteed to 


reception in Fringe areas when 
used in conjunction with any type of Tele- 
vision receiver. A very large number of 


interest to give one of these units a trial. 

Price 10 gns., complete to suit balanced or 

unbalanced feeders. Available in most 
s districts from your Dealer or if in difficulty 
: direct from us. 


: The type AC/4 Converter snit permits a 
: London type receiver to be used for recep- 


any kind. Types AC/4A and AC/4B are also 
available ex-stock. These permit Birmingham 
type receivers to be used for London and 
Birmingham type receivers to be used for 
Holme Moss respectively. Price (5 gns. 
complete. 

Leaflets are available for the above and other 
interesting Television units on application. 


SPENCER WEST 


Quay Works, Gt. Yarmouth 


Preece teeter ee 


Se esateeeseeeeaasesssssssesers 
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TYPE 36 MONITOR. ideal unit for con- 
version into C.R.O. Contains 230 v. AC. 
power pack, VCRI39 cube with mu-metal 
screen and 9 useful valves 

AUTO TRANSFORMER. 500 V.A. 220 v. 
110 v. £2/10)-. 

SIGNAL GENERATOR. Type 22. 200mcs. 
Easily converted to 144 mcs. or T.V. band. 
Complete with 6 v. Vibrator pack in black 
metal case. J.B.s Bargain of the month £1. 
METAL RECTIFIERS. 12 v. | amp. 10/6. 
ROTARY TRANSFORMER. Easily con- 
verted into A.C. Mains Motor 12/6. 
CHOKES. 20Hy 80Ma 6/6 ; 3Hy 200Ma S/- ; 
20Hy 10Ma 3/-. 

AERIAL SWITCHING UNIT. Contains 
useful gears and small 12 v. motor 8/6. 
METERS. 50-0-50 amps. charge/discharge 
gin. square 86 ; S00 MicroAmp 2in. 7/6. 
ad WIRE AMMETERS. 4jin. 0-10 amps. 
HAND MICROPHONES. M™.C. with 
switch 5/6. 

TRANSFORMER to match 3/6. 

XTAL DIODE DETECTORS. Cartridge 
Type 2/6. 

RESISTORS. Vitreous 717 ohms., tap 100 
ohms., ‘2 amp. Useful Mains dropper 2/6. 
ADMIRALTY S.M. DIAL. With white 
“a dial. Ratio 100-1. Finger tip control 


INSULATORS. 3 Link Bakelite for Aerials, 
etc., I 


Prices quoted incite postage, carriage. 


THE “J.B.” SERVICE 
5, MAYPLACE ROAD WEST, 
BEXLEYHEATH KENT 


WANTED 


End equipment, tubes and 
component parts. 
Will pay highest prices. 


END EQUIPMENT 


HS-23 

T-17D 

American made ARC-3 
R-SA/ARN-7 

BC-453 

SCR-720 

APR-4 

AT-4/ARN-! Antenna 
TN-16, 17, 18, 19 and 54 


EQUIPMENT 


ARROW SALES, INC. 


1712 S. MICHIGAN AVENUE, 
CHICAGO 16, ILL., U.S.A. 
Phone: WeEbster 9-7454 


| full details of experience, 
Back Rd, 


WIRELESS _Wortp 


SITUATIONS VACANT 


| Gye engineer, radio and television; com- | 


man, wide experience domestic 
| rece’ p~ 4 ge be able to drive; N.W. Lon — 
| Pull details to Box 0637. 
iTS GEC. is * reorganizing and expanding 
its radio engineering development anc 
ho gy both for its peacetime needs 
mment contract work; it requires 
| additional men of calibre and experience in its 
| Coventry group of racers for work of con- 
sideiable importanc 
| SUITABLE eng neers, physicists, designers 
with experience of electronics, telecommunica- 
tions and radio are offered an unusual oppor- 
tunity of joining this apreioes ng side of the 
itions, excellent 


and determination to overcome day to 
ifficulties. 
WRITE. giving precis of traini ns. experience, 
ry uired. 


| Coventry or. London to The General Electric 
.» Radio and Television Works, Spon 
8t., Coventry 7 


RAUGHTSMEN required, 

light electro-mechanical, electronic, or in- 
strument experience for work of great national 
importance; applications from ex emplo 
welcomed.—-Write in first instance, quoting ‘ef, 
CHC/107, and firine full details, to Personne! 
Officer, General Electric Co., Lid., Spon St., 
Coventry. 
RAUGHTSMEN (electrical) with experience 

of schematic or detail wiring diagrams, are 
invited to apply for progressive positions in the 
drawing offices of the English Electric Co., Ltd., 
Liverpool.—Write giving full particulars, quot- 
ing ref. 140A, to Central Personne! Services, 
English Electric Co., Ltd., 24/30, Gillingham St., 
London, 8.W.1 [6620 

‘ADIO designer-draughtsmen for work in the 


F. equipment are required by 
Laboratories, 


/188), giving 
age, record and qualifications. [6753 
E K. COLE. d ve sacancies in 


Electronic Divisi 
r senior and an hy 


tronic projects; reviews 

% rience . this field *Gesirable. but not essen- 
aon y in writing to oe ts eemcamans Manager 
Fico Works, Imesbu [6693 


research caboratory of a large engineering 
the Mid:ands to work on specialised 
a applicants 

e, and 7 


it 

| take origina! L—; on electronic test equip- 
ment and iron cored components; qualifications 

required include degree or equivalent and the 


ability to initiate and develop new projects to | 
the prod 


production stage.—Apply in writing, giving 
to Ady 
d,. Shernhall St., 

interesting opportunities 
an indevendent 


ponents, Ltd., 
TTRACTIVE and 
are available in 
group 
radar projects; applications are invited from 
experienced Physicists or Electronic Engineers. 
—Give full particuars of age, education, quali- 
fications, experience and salary required, to 
sae 284, Central News, Ltd., 17, Moorgate 
, {6623 
Razer and electrical control equipment tech- 
nicians wanted for work of nationa! impor- 
tance; vacancies exist in various locations in 
the London and Home Counties area; good pros- 
pects exist of advancement; salary scale £400 
p.a. rising to £525 p.a.; apply with full details 
of y wen} experien ee and area preferred. 


| National standard; age about 25; 


= 14 . Group Wksps. Shrapnel Bks., Woo! wich, 


tory Assistant of rdinary 
ing to age and experience.—Reply, 
experience, 
to Motor I 
West Rd., Brentford, Middlesex. (6706 
ADAR and esectrical control equipment 
technicians wanted for work of Nationa) 
importance; vacancies exist in various loca- 
— in the London and Home Counties area: 
coe fine exist of advancement ] 
Scale risiny to £525 p.a. 
full detai:s of qualification. 
area preferred, 
Shraonel ‘Gane 
HE Genera 


giving age, 
ualifications, and salary required, 


—Apply 
experience and 
Group Wkshos 
18. {6777 
Lte » have 
vacancies for technical laboratory :ssistants 
boratories, North Wemb! ey, 
candidates should have qualifications 
to about higher schools certificate or equivalent 
standard and prmerest some exverience in a 
Jahoretorv Pi. 109.—AMlications in 
yziting, she to the Personnel Officer 
(Ref should ay ty age and record /|6/41 
exist at Chelmsford a in West London 
with Marconi'’s Wireless peerage | Co. Lié 
glectrical or momndica draughtsm: 


development of radio Suulpasent shoul d 


Sentral Personne! Se 


aig * — 
Lid., 24-30, 


Fee i? Co.. 
Gillingham 5 wi 
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draughtsmen, testers and production engineers | 


Interview either | 


‘ 
referably with | 


[6740 | 


aoe of radio communications incluaing air- | 
rne 
North 


OUNG electronics comer required by a | 


ance Com- j 


research | 
located in West London on important 


NEW PRODUCTS 
CHANCERY ADAPTOR. Place it on 
any 78 r.p.m. turntable (single 4g ka 
autochange, rim or centre drive) and it 
you 33 r.p.m.—no fuss, no alterations £3/1 vy ; 
Decca lightweight pickup fitted yo GP20 
permanent sapphire for L.P to match above, 
height and tone compensated £2/13/-, Both 
fittable by layman. £6/3)- the two, ins. post 
2/6. Ex stock 
DECCA dual-speed motor and substantial 
turntable for 78 and 33 r.pm. €5/19/10, 
ins. post 2/6. 


LIGHTWEIGHT PICKUP ‘to match, 
omeeee with Acos GPI9 (78) and GPI9LP 
(334) plug-in My ye ele -_ permanent 
pres MB st 
N.RB.S. DUAL-SPEED "RECORD PLAYER, 
comprising above Decca and light- 
weight pick-up with two Acos plug-in car- 
tridges (GPI9 and GPI9LP) in portable 
leatherette case. mangetionel value at €13/13/- 
feorrone 5/-) ex-stoc 

DECCA LONG-PLAYING RECORDS 
by Post. Send 24d. for list of titles. 
SYMPHONY NO. 1! (AMPLIFIER) by 
N.R.S. The most versatile domestic Audio 
Amplifier on the market today ! Independent 
control of Bass, Middie and Top, separate 
Scratch Cut, negative feedback. For A.C 
200-250 v., input for magnetic, crystal and 
hi-fi pickups also Tuner. 5-watt output. 
Price 3 ohm model £9/9/- ; 15 ohm model 
€9/17/-. Carriage 5/-. 
SYMPHONY NO. 2. Same theme as No. | 
but having 1'0 watts Push-Pull output : 
3, 7.5 and 15 ohms. Inputs as No. !—full 
provision for Tuner. Woden Mains Trans- 
former. Output trans. and Choke. Price 
£13/19/6. Carriage 5/- 
NO, 2 PUBLIC ADDRESS AMPLIFIER, 
as No. 2 Symphony but with ordinary tone 
control only. Has two inputs—one gram 
and one for mike—with separate volume 
controls for fading in and out. Complete kit 
with instructions €£9/10)-, or buile €10/19/6. 
Crackle cover etc., €2 if required 
NO. | TUNER. Specially recommended 
for above amplifiers and Leak, Williamson 
and other Quality Amplifiers. L. & M. wave 

F., meg. back detector—virtually 
distortionless. Price of Complete Kit and 
po rig moog $4 Manual €4/15/- or Ready-built 
jn P 

NO. 2 QUALITY SUPERHET TUNER. 
L.M. & S. waves, special bandwidth, large 
full-vision Dial Assembly, spin-wheel tuning. 
As kit £8 ; Ready-builc £9. Carriage 5/- 
BASS-REFLEX CABINET KITS give 
superb bass response and top. (din. patent 
timber) full instructions supplied. Bin. 
speaker model 2ft. 6in. high x Ift. Jin. x Ife. 
deep. Price 80/- ; I0in. speaker model 90.- ; 
12in. speaker model 100)-, Any of above 
ready built for 7'6 extra. Carriage in any case 7/6. 
RECOMMENDED HI-FI SPEAKERS. 
Full Wharfedale range in stock 

Send 24d. now for new CATALOGUE AND 
BARGAIN SUPPLEMENT, indispensable to 
all Quality Enthusiasts. ERMS c.wo. or 
c.o.d. Callers welcome. Demonstrations 
Monday to Saturday (inclusive) 9 a.m. to 6 p.m. 


NOR HERN RADIO SERVICES, 


16 Kings College Road, London, N. W.3 
Phone : PRimrose 83/4. 


722 | 

F\LECTRONICS Section of the Motor Industry 
Research Association requires, for con- | 
or og and development of electronic instru- | 
salary accord- ' 


ustry Research Association, Great | 


TTRACTIVE staff vacancies for draughtsmen | 


and 
@ full details ce ref. 142C_ to | 
3 i 


ACCURATELY and QUICKLY 
Chassi. Brackets, Shrouds, 
Condensers and Transformer 
Clips, in Steel or Aluminium 
- sizes—12” to 26") 
Trepanner available 
“SNAP” Cutter, Notcher 
and rer. 
with pleasure. 
A. A. BENDERS are proving invaluable to 
Electronics, Electro-Medical, Radio 
other Research Workers. 
A. A. BENDERS are used by :— 
Admiralty (six orders) 
Anglo Iranian Oi! Co., Ltd.—Research. 
Please ask for copy of NEW 6-page Folder; 
it is FREE! 


A. A. TOOLS (W), “AsHroncGLyNe 


RELIANCE 


WALA 
RELIANCE MNFG., co (SORE TAR), LTD 


SUTHERL 


TELECRAFT 


AERIALS ENSURE THE 
BEST TELEVISION 


TRY ONE AND SEE FOR 
YOURSELF 


NOW AVAILABLE 


GERMANIUM 
CRYSTAL DIODES 


LATEST, SMALLEST, 
SUPREME CRYSTAL DETECTOR 
Midget Size, 5/i6in. x 3/I6in. 
Wire Ends for Easy Fixing. 
4/6 each, postage 24d. 

Technica! Details and Selected Types available. 
SILICON DIODES, 3/6. Postage 24d. 
Fixing Brackets, 3d. pair. 
COPPER INSTRUMENT WIRE 
ENAMELLED, TINNED, LiTZ 
COTTON AND SILK COVENED. 

Most gauges available. 

B.A. SCREWS, NUTS, WASHERS 
soldering tags, eyelets and rivets. 
EBONITE AND BAKELITE PANELS, 
TUFNOL ROD, PAXOLIN TYPE COIL 
FORMERS AND TUBES, ALL DIAMETERS. 
Latest Radio Publications 
SEND STAMP FOR LISTS 
TRADE SUPPLIED. 


POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 


| or Engineering or equivalent experience; 


| Telephone Centr ral 8039 


-tories of 


| single, in Khartoum; 


| sonnel O 


WIRELESS WorLD 


SITUATIONS VACANT 

NUMBER ot senior and junior vacanci for 
£ radio F electron television, et 
aevelopment € engineers. draughtsmen 
wiretnen s inspec tor etc 
quired SU television service engineer 
confidence. Fecnnical Emp.oyment Age ney 
Claoham Rd. 5.W.9 ixton 448 

RITISH OVERSEAS AIRWAYS CORPORA. 

TION have vacancies for radio mechanics 
experienced in radio maintenance andysor over- 
haul; rates of pay 2/10 per hour pius 4',d per 
hour provisional attracting proficiency 

; five-day, forty-four hour 

work; good pension 4 
facilities write or call S 
Hut London Airport {6794 
I IGITAL COMPUT ERS: Ferranti, Ltd., Mos- 

ton, Manchester, are engaged upon the .ong- 
term development and exploitation of digital 
computers; this interesting work covers vacuum 
physics, the electronic and electrical properties 
of materials, computing and pulse circuit tech- 
niques, electrical and mechanical recording, 
electro - mechanical mechanisms, precision 
aaa engineering and power supply equip- 
men 


pay and 5 oe? 
nager, 


IN the course of this work there are occasional 


vacancies for senior engineers with wide experi- | 
welcomed at | 


ence — whom enquiries will be 
any tim 
HERE “are immediate vacancies for 

(1) ENGINEERS and scientists for research and 
development work in the above fields; qualifica- 
tions include a good Honours Degree in Physics 
salary 
accor to qualifications and ye in the 
range £450 to £1,000 per annum; please quote 


Ref. D.C.E. 

(2) TECHNICAL ASSISTANTS for experimental 
work in the above fields; qualifications are a 
Degree or Higher National Certificate in En- 
gineering or equivalent: sa.ary according to age 
and experience in the range rte to £650 per 
annum; please quote D.C 


THE company has a staff panaten scheme and | 


will give housing assistance in special cases 
Application from Staff Manager, 
Ferranti, Ltd., Hollinw . Lancs. {6718 
ADIO/TELEVISION Service Engineers 
quired the Greater Birmingham area; 
stantial incomes assured to first-class men; 
clean driving licence essential and own car an 
advantage.—Apply Midlands Manager, Sobell 
Industries, Ltd., 36, Dalton St., Birmingham. 


in Lancashire, 
i, Bucks Service Manager, Langley Park, 


'T-CLASS Opportunities for graduate 
caanate and pnysicists with good honours 
degrees are available at the Research 
e General Electric Co., Ltd., North 
Wembley, Middx; all vacancies will 
rimental or design work mainly 
fields of electronic and mechanical engineering; 
@ limited number will be concerned primarily 
with vacuum physics; openings will occur in 
hree grades as follows:— 
(a) bys bso Leaders—first-class experience is 
essential; nly men aged 27 or over, with proved 
oe to fea research teams will be considered 
Traduate Research physicists and 
Seuateen who are completing their theses for 
advanced degrees this summer and who are 
seeking interesting experimental work in an 
industrial research laboratory. 
(c) UNIVERSITY students who will be sitting 
for finals in nog or engineering during the 
next three month 
STARTING salaries will be dependent on 
academic qualifications, age and experience and 
pros ts of advancement will be exceptionally 
further particulars will be sent to all 
applicants who forward details of pet record 
to the Personnel Officer (Ref. GBLC/103); in- 
terviews will be arranged during the next few 
weeks for graduates available between April 
and the end of September. 742 
ESIGN engineer required by unit of English 
Electric Co., ... working on important 
roject to undertake detailed design and 


electromechanical analogue computing | 


devices, degree or N.C. e:sential and exper 
ence of anti-aircraft ‘predictors, Magslip ap 
cations or the like desirable.—Write giving f\ 
details and quoting ref. 862, to Central Personne! 
vi Ltd., 24/30 


{6663 | 


Ba. 
for television service 
depot in Manchester; applicant should have 


minimum qualifications, Higher National or City 
| and Guilds Final; | 


he should be capable of ad- 
ministering small service and distribution depot; 
able to cope with technical problems concerning 
TV; capable correspondent and able to control 
labour; applicant will be required to live in the 
Manchester area; excellent salary to right man; 
write full particulars to Box 0631, {6717 
NTERNATIONAL AERADIO, itd. |} 

vacancy for a radio Lvewex preferably 
M.C.A., A.R.M.E. licence 

installation and main- 
Marconi AD 107/108; 


desirable; experience 
ve equlpeaans, 
C STR&x and 
ge 4 man £710-£790, quarters pro- 

no income tax; free passages; pension 

; medical facilities.—Write, Ref. RMK, 
Personnel Officer, 40, Park St., W.1. [6745 
ABORATORY Assistant (female); at 


4 Matriculation standard, including elec- 


tricity and magnetism; to work on ey con- | 


trol of radio receiving valves; hours 7,30 a.m. to 
s.. p.m., 5-day week; age 20 to 30 years; 
salary according to age and experience; chances 
of finding _—— accommodation remote.—Apply 
in writing to Miss M. B. Little, Women’s P 
cer, Mullard Radio Valve Co., 


New Rd., Mitcham Junction, Surrey, id 
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Simiiar vacancies exist | 
Yorkshire and Scotland.—For 


Labora- | 


NORTHERN 
TRANSFORMERS Co. 
TRANSFORMER HOUSE, 

215, BARKEREND RD., BRADFORD, 
YORKS. 


All Transformers guaranteed against faulty eee 


ALL PRIMARIES 


ARE TAPPED 200/250 v. INPUT 


MAINS TRANSFORMERS 


BT/150 
5 y 


350-0-350 v. 150 m/a., 6.3 v. 4 a. C.T., 


a. 
50-0-350 v. 150 m/a., 


- 100 m/a., 


00 v. 100 m/a , 0-4-6.3 v.3a., 


350 v.80 m/a.,0-4-6.3 ¥. 3 a.,0-4-5 


of ead v. 160 m/a. , 6. ay. 6a.,6 3¥. 


350-0-366 v. 120 mi/a., 6 3 v. 4a. 


a. . evs 
350-0-350 v. 120 mi/a., 6.3 v. 4 a, 
a 


50-0-250 v. 80 m/a., 6.3 v. 3 
dv 80 m/a.,6.3 v. 3 
50-0-250 v. 80 m/a 


Williamson © P. Transtormer 

Williamson Mains Transformer, 
6.3 v.4a.C.T.,! : 5. 3 4a. 

Williamson Choke, 3 

Williamson Choke, , shrouded 

Williamson Choke, 10 H., 150 m/a. ... shrouded 

Williamson Pre-Amplifier Transformer 


WE HAVE A SPECIALS DEPARTMENT 
Ed WITH WINDINGS TO ANY SPECE 


DT = Drop Through type. MF =< Pully shrouded 
MFM 


type. Smaller Drop-through ty: 
Smaller fully shrouded type = 


4s. 0- 425, 
3.7. 


SQ20eS 20 @ 


R E LAYS SIEMENS HIGH SPEED. 


CONTACTS up to 6 changeover. COILS up 
to 20,000 ohms. Large stocks held. Also 

TELEPHONE HANDSETS, JACK SOCKETS, 
KEY SWITCHES, SLYDLOK FUSES, CON- 
DENSERS, Etc. Wholesale Only. 


L. WILKINSON 


19, LANSDOWNE RD., CROYDON, SURREY 


953 Beacon; commencing | 


j 
least | 


er- | 


Prominent 
Aircraft 
Firm 


in Greater London area commencing 

New Project of great National import- 

ance offers unique opportunity for 
advancement. 


High salaries with monthly staff 
status and pension scheme offered to 
suitably qualified applicants. 
Electronic Engineers with 1st class 
honours degree or equivalent 
qualification. 


Apply stating age, nationality and ex- 
perience to Box AC.59820 Samson Ciark 
& Go. Ltd., 57/61 Mortimer Sireet, W.1 
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AN IMPORTANT 


ANNOUNCEMEN 7! ® 


to all interested in passing 
their G.P.O. MORSE CODE 
TEST for an Amateur Trans- 
mitting Licence. 


We have been pleased to arran Special 
Candler course (at a fee within the reach of 
all) which includes all the training essential 
to enable you to be successful. 
Full details will be sent to all who 
the CANDLER “BOOK OF FACT 


Read the following extracts from rote testi- 
monials sent us by Candler students. 

Ref. 737 “tam very pleased with this method 
of training and | passed the G.P.G. Morse test 
after third lesson. Since getting my call sign ! 
73 been complimented very often on my 

ist 

Ref. 5173: “So far, after only completing half 
the course, |! am pleased to say that my speed in 
both sending and receiving has risen from a mere 
5 w.p.m. to a steady and 100 per cent correct 
1S w.p.m. This has enabled: me to obtain my 
Amateur’s Licence here within a very short we 
of umeating my study of the code.’ LR. 
Ref. 7161 : “| may add that | passed my G.P.O. 
Morse test for che Amateur Transmitting Licence 
a week or so ago and am very pleased that the 
first five lessons enabled me to do so. It was not 
as difficult as | had imagined.” -R.D. 
Ref. 3 “| have successfully passed the P.M.G. 
Amateur’s Licence test and have been allotted my 
call sign. | took it with ease, after completing 
lesson three.’ -H.T. 
IMPORTANT. Mention “Special Course" 
when you apply for a copy of the “BOOK 
OF FACTS". 


THE CAND 
(55W) 121 KINGS 


Candler System Company. Denver, Colorado, U.S.A. 


tR SYSTEM CO.,'| 5 


If you care to call at 


MODERN ELECTRICS LTD., 


164, CHARING CROSS ROAD, W.C.2 
TEMple Bar 7587 


we should be pleased to demon- 
strate and give immediate 
TT 
delivery of the 


“SOUND 
MIRROR” 


TAPE. “RECOROVES 


as described and illustrated on 
Page 32 


‘* NOT the cheapest but 
certainly the BEST’’ 


S.A.B. pleas: for catalogu: 


E vport welcomed 


enquiries 


| P 
py Se | 


| national 


V AY, LONDON, W.C.2 | 


; ni! 
| Ehetish Electric Co., Ltd., 
London, 8.W.i. 


WIRELESS WorLD 


soveacvene VACANT 


Telegraph Co required by Marconi’s 


be 
r des.gner draughtsman with suitable 
uid be eo eg? write, 
nglish . 854A, to 
er: 5) Ene! ~4 “plectrrc Co., 
24/30, Gillingham “St. Ww.l. 


td. 
SSISTAN1 requirec by aoe ¥-* > Aden 
to —— electrical, automotive and radio 
(ineludi arine some practical ex- 
perience St ‘the who.esale or retail trade in 
electrical and radio wiances } desirable: radar 


d experience. 
Box 


e 8 specialist to erial research 
eve! nt, particulary at television fre- 
eeiaeat applicants mus: SS — 


ualifications, 
perience in the field 
and a ‘surk ewith uper- 


nimui 

vision; excellent sesensen tacilities are available, 
and on attractive salary will be offered to the 
right applicant. (6704 
CCOMMODATION available for applicants 
selected to fill further vacancies arising for 


me imaginative and | 


ge design engineers and senior draughts- | 


ing extensive electronic, electro- 
theehanical or ro eee success!ul 
will be 7 of great 
impor tance; Pvattractive terms and 
working conditions.—Write in first instance, 
quoting Ref. 06 and giving full details, 
to Personne! =: General Electric Co., Ltd., 

i 


St. 

CMICHAEL RADIO, Ltd.. require senior vro- 
> cenens s in their equipment division 
iaborato Ory Bi t Si — ¥y training and experience in 
the field of “applied a pe com- 
munications) and rience of working wit 
Gove ee partments are the chief qualific a 
wired; salary will be commensurate with 
y Write, Stating age and full details of 
qualifications and experience, to the 

pment 


3 Division aacaetenes! 

moe ‘Administrative Assistant is 

required for the Electronic Contro!] Equip- 

ent Department of a large Midlands firm; 
applicants should be experienced in dealing with 
representatives and with customers’ enquiries, 
and have some knowledge of organized sales 
promotion and selective circularisation; prefer- 
ence will be given to those who have light cur- 
rent technica! training or practical background. 
—Write, givi ~ — = experience and men- 
oa ret. 0. [6716 
GLISH ELECTRIC, * Stafford, invite appli- 
a from young engineers who are 
terested in relay and meter design; previous 
experience desirable but pot Coa qualtfica- 
t ree in electrical engineering with bias 


6739 | 


in- | 


egree 
towards mathematical aapects “facilities ¢ exist for | 


givi successful applicants a thorough educa- 
tion in the design and development of meters 


= relays. ° Apply. giving full details and quot- 
Ref. 444B, to tral rsonnel Services, 
ee 24-30, 


Clings 
SEvERAL vacanc.es exist in the development 
meral Electric Co., Ltd.. 
Witton, for development engineers in the. elec- 
tronics, small motor engineering and high power 

switchgear test sections; applicants should 

igher Nationa) 

engineer but 
their final examination this year will als 

a — depe' upon qualifica- 
nce — ApDiy it y in writing. giv- 
«7 nager, General 


. Witton, Birmingham 6. [6784 | 
ve 


vacancies for 

senior desi 

in the Midian London areas on 
e.ectronic equipment draughtsmen 


draughtsmen for employment | 


of design for eo production. are invited | 


poly. These permanent vacancies offer- 


full 
to Cent Ae ere Ser- 
wits nein es Electric Co., Ltd.. 24-30. one | 
6 
HE Research Laboratories of The General 
td., East Lane, worth 


ral 


signal is officer would be suitable; s 
position wi involve considerable periods spent 
away from the aera es but continual travel- 
ling will gd be invo! 


ing should 
LO/ give details of 
ualifications | ‘and experience. 6698 
ESEA mph Oo. by Marconi’s Wire 
pe SAG, Chelmsford, tor 


ted with frequency | 


to micro-wave 


as for a number 
. r similar qualifications 
laries offered will be by arrangement and will 
upon the qualifications and experience 
of the applicant; pension scheme.—-Please write 
iving full particulars and quoting ref. 863 
tral Personne! Services, English Electric C 
Ltd., 2430, Gillingham ‘St., Lond 


of Juniors with H.N 


105 


NUSOUND PRODUCTS 


136 WARDOUR STREET, 
LONDON, W.1 


(Oxford Street end) 
1: GERrard 8845 


NUSOUND QUALITY AMPLIFIERS. 

8) WATT OUTPUT. PP 6V60—i 

treble boost and cut-—sewitch fo 
feedback—-provision for radio 

response 25 to 20,000 c.p.6 iad 

down at 6.5 watts feedback 14 a. b. sensitivity .05 
volt. Price only £14 14 -. oo available with remote 
control unit, Price £16/] 


4) WATT OUTPUT senses dN base and treble 
boost —preamp.—-provision radio feeder unit, £10/10/-. 
Oonstructional booklet, 1/8, post free. Complete kit, 
£8. 


NUSOUND QUALITY FEEDERS. 

Pre-set TRF—Home, Light and Third with gram. 
position—air spaced trimmers for stability of taning. 
Size 6in.-7in., height 4in., 26/10 '8,.inc. Constructional 
booklet, 1/8, post free. Can be built for £3/12/6. 
Pre-set 8/Het.—Home, Light and Third—choice of 
MW and LW Light—Gram. position. Size 4in.-7in., 
height 4tin., 2616/8 inc. (Please send 8.A.E. for 
descriptive leaflet on all our products.) 

VARIABLE 
Bands -S Het 
ete. Our latest model. Price 


10 MW and LW 
of small dimensions— RK Gram. switch 
£9/9/-ine. 


NUSOUND REMOTE CONTROL & PRE-AMP. UNIT. 
Bass boost—Treble boost and cut—V'C and switch— 
L.P. correction switch—Gives a gain of 10: 1 in voltage 

Ideal for Williamson and W.W. Amplifiers. Price 
£410 -. 


REFLEX CABINET. 

At last, a reflex cabinet for the famous Wharfedale 
10in. Speakers. Sizes 30in., 15in., 12in. Complete with 
reflector—Bass port ay) finish. A handsome 
piece offarniture. Pric 9- 

A 1 2in. Modelis also available at 210. 

PMENT. qiranelemns P ups 
£3/19)- ; ng Raper 
L/ weight, oa head, £5 148; = Te groove head 
£3118 ; Trans. 15/- ; Fibre Pup, 7 Bpec ial 
Trans. 25/- ; Garrard plo in heads, standard, 


Miniature, 49 73 


@ OF HONE 
Standard L/weight, 


; 3 § 
Attachment G.33, £3 12/6, with Decea LP. Xtal P up 


Decca three-speed motor, 27/36: Connoisseur 
two-speed motor 19/3; Decca Xtal P/u 

second Acos insert for L.P., (similar to GP20). 
Decea Turnover Xtal P/up, . or 7S, 

We keep a full range of Wharfedale Speakers in stoc k. 


NUSOUND TRANSFORMERS AND CHOKES. 


A selection from our range and we can wind to your 


0-300 v. 100 m/a., ‘by. 2a. ae 
6.3 v. 1} a. Heatertrans. 230 ori only, 73. 
2 a. Heatertrans. 230 pri only, 7 » 
6 a. C.T. Heater trans, 230 pri. only, 17 3. 
3 a. C.T. Heatertrans. 230 pri. only, 12/6. 
1 a.C.T. Heater tr se! ri. only, 8/6. 
. 10 H., 150 ohme, 7! 
CH5, 10 H., 300 ohms, 60 mia a. "49. 


Please add Postage. 


Ourcomprehensive list of TV 


Kadio and Gramophone 
equipment, etc., is now ay. . Pri 


ce 44. post free. 


BROOKES CRYSTALS LTD. 


10, Stockwell St.. Greenwich London, $.E.10 


Phone: GREenwich 1828. Cables: Xtols, Lendon 
Groms: Xtols Green. Londen 


Prominent 


Aireratt Firm 
in Greater London area 
commencing new project of 
National Importance offers 
unique opportunity for 
advancement. 


High salaries with monthly status 
and pension scheme offered to suit- 
ably qualified applicants. Engineers 
required with good theoretical and 
practical experience in design and 
research in any of the following 
specialist groups :— 

(a) RADAR, Marine or Aircraft, (b) 
U.H.F. Radio, (c) Low Frequency 
Amplifiers, (d) Electro-mechanical 
measurement techniques. 

City and Guilds qualification or 
University degree desirable though 
not essential, 


Apply, stating age, nationality 

and experience, to Box AC.60195, 

Samson Clark & Co. Ltd., 
5761, Mortimer Street, W.1. 


| dation may be available; 


| whether married or single, 


| 21 


} APPLICA TIONS, 


a 
* 


BRASS, COPPER, 
ALUMINIUM, BRONZE 
ROD, BAR, SHEET, TUBE, STRIP, WIRE 
3,000 STANDARD STOCK SIZES 
No Quantity too Small. List on application. 
London:H. ROLLET & Co. Ltd. Liverp’l: 
6, Chesham Place, S.W.1. Kirkby Estate. 
SLOane 3463. SIMONSWOOD 3271/3 


DURAL, 


| tion; 


QUARTZ 
CRYSTAL 
UNITS 


For— 

AIRCRAFT, MARINE AND 
COMMERCIAL USE are available in 
the complete range from 35 kilo- 
cycles to 15 megacycles. 


Alternative mountings in standard | 


two-pin A.M. pattern 10X, International 
octal, and miniature type FT243, can be 
supplied for most frequencies. 


Prices are fully competitive, and 
we specialise in prompt deliveries for | 
urgent requirements. 


WE WELCOME YOUR ENQUIRIES. 


THE QUARTZ CRYSTAL Co., Led 
63-71 Kingston Road, 
NEW MALDEN, SURREY 
Telephone MALden 0334 


| Tesponsibility, seeks new 
| 


WIRELESS WorLD 


SITUATIONS VACANT 

NELEVISION and Radio Ist Engineer required 
in supervisory capacity by E. London firm, 
with all leading agencies; salary (according to 

] and initiative) in ea ime group. 
(references requd.) m4 Leytonia 
[6699 
hag vacan- 
‘Watford, for 
installation and 
raaintanence ground equipment for radio work 
of national importance; possibility overseas 
appointment later if desired; pension scheme; 
two weeks’ paid annual leave; single accommo- 
canteen facilities.— 


May, 


jolafityy 


1951 


aA the 


gueing reference RMH and this news- | 


ersonnel Officer, 40, Park St., London, 
(6711 


YOLD Coast, Nigeria.—-British company 
x established throughout West Africa require 


the services of a qualified radio engineer, some | 


knowledge of refrigeration servicing an asset 
but applicants would receive preliminary train- 
ing in this and other sections of the service 
departments before sailing; excellent opening 


| for the right man covering selling and admini- 
| strative side of business as well as actual ser- 


vicing; good salary, prospects, 
sage, free furnished quarters, 
applications 
Stating age 


first-class pas- 
pension scheme; 
in own hand writing, 
(preferably between 21 and 26), 
full details educa- 
tion, qualifications, national service and busi- 
ness experience; original references sees * not 
be sent.—-Apply 3 
ADMIRALTY. .—-Vacancies exist 
and/or mechanical engineering draughtsmen 
in Admiralty Research and Development Estab- 
lishments located in the vicinity of Weymouth 
Portsmouth, Teddington (Middlesex) and Bal- 
dock, erts; draughtsmen experienced in light 
current, electro-mechanical, precision mecha- 
nical and electronic equipment are particularly 
needed; candidates must be British subjects of 
years of age and upwards, who have had 
practical workshop experience (preferably an 
apprenticeship) together with drawing office ex- 
rience; appointments will be in an unestab- 
ished capacity, but oprortunities may occur for 
qualified staff to compete for established posts 
the salaries offered, depending on age, experience, 
ability and place of duty, will 
range £283 510 p.a.; exceptionally well-quali- 
fied candidates may be considered fo: 


;. hostel accommodation is avail- 
some establishments. 
stating age and details of 
technical qualifications and apprenticeship (or 
equivalents) and w ae and drawing office 
experience, should be sen 
m 88), Empire Hotel ; original testi- 
monials should not be forwarded with applica- 
candidates required for interview (at 
London or Bath whichever is nearer) will be 
advised within two weeks of receipt of applica- 
ion 


(6621 
SITUATIONS WANTED 
man seeks admin. post with pro- 
: Ww Oe radio a T.V 


4, REE-lance engineer, p.a 
vision, covering Lancs, 
car, equipment; 


sound, radio 
Cheshire, N. Wales; 
availiable service Pox 


0628 {6713 

YENERAL manager, 30 years’ 

A executive, commercial, light, 
radio engineering, 
change.—Box 0632. 

7JOQUNG man of culture and initiative w.ta 

wide experience of electronics and light 
electrical engineering, accustomed to accepting 
position.—Box 063¢€ 


673 
FINANCIAL PARTNERSHIPS 
IRECTORSHIP available, well-established 
company, 50% S, south coast, elec- 
trical contractors, 0, T/V: preference to 
Horeg —- required about 
2,000; full 8. 641. {6744 
TECHNICAL TRAINING 
world electronic television; 
is now giving the finest home study 
television courses, moderate terms, facilities 
for easy payment. Free brochure giving full 
ietai on application to the registrar, Dept 


I._ Institutes. 10. Pembridge &q.. re 
Bayswater 5131/2 [O17 

_& Guilds (Electrical, etc.), on No 

No Fees”’ terms Over 95% suc- 

“For full detai:s of modern courses in all 

ranches of E‘ectrical Techno:ogy send for our 

176 -page handbook free and post free.—B.1.E.T 

(Dept. 388A), 17. Stratford Place. London, W.1 

PATENTS 


own 


medium and 
-omp!) ete manuf acture, desires 
(6720 


7-M.1, gave ‘the 
4 E.M.T, 


HE proprietor of British ya No. 567462, 
ntitled Electronic Tu offe 
for licence or othervise to 
a ng in Great 
St & Carlber 14E, 
Cc hi cage - A ag ‘U.S.A 
TS, CELLULOSE, ETC 
pants act handbook 3/6. post free: cellu- 
lose and synthetic paints and a!l spraying 
requisites. supplied: cata‘ozue free.—Leonard 
Brooks, 53, Haro'd Wood. Romford. 2 {0207 
RADE MARKS 
HE are Mark No. 540354 consisting of the 
word ** Stanelect "' and rezistered in respect 
= sriveiess telephone instruments, tel ephonic 
pesepegrahiene instruments, sound 
OF Or gramophones. was assignei on 
November 9th, 1950, by William John Hammond 
Lambert of ‘Brooklands,’ London Rd., Stan- 
sted, Essex, to Standard Telephones and ‘Cables, 
Ltd., 63, Aldwych, London 2, without the 
goodwill of the business in witch it was then in 
S 6757 


ensure practical 
Ingu.r es to S.nger 
Jackson Boulevard 
(6625 


be within the | 


experience | 


FOR ALL THE 
INDUSTRIAL _f HEAT IS 
USE IN THE BIT 
PERFECT 
BALANCE FOR 
EASY HANDLING 


for elec tric al ! 


ALL CONNECTIONS 
HOUSED AT END OF 
HANDLE AWAY 
FROM THE HEAT 


CORD GRIP SECURES 
FLEXIBLE (prevents twist 
or pull being transmitted 

to internal wiring) 


Write for Folder Y. 10. 


W. T. HENLEY’S TELEGRAPH 


WORKS CO. LTD., 
51-53 Hatton Garden, London, E.C.! 


Hh _ (lwxrani0 ( 


Accurate tests 
High, Low and Grid 
Bias Batteries. 
Write for leaflet 30M 


Visit Stand C.730 B.1.F. 


| SAMSONS SURPLUS STORES 


PRITCHETT & GOLD 6 v. 100-125 A.H. 
| BATTERIES in teak cases, size I6in. x I lin. x Bin. 
| Brand new. £6/10/-. 
| DELCO é6v. CAR BATTERIES, size Yin. x Yin. x 
9 | ~% Brand new. £4/15/-. Above batteries callers 


| WILLARD 12 v. 85 A.H. BATTERIES in 
vulcanised case, size I3in. x 104in. x 7}in. Brand 
new. £6/10/-, carriage 5/- 
E.D.C. ROTARY CONVERTERS. D.C. input 
200-220 v., A.C. output 230 v. 185 watt, com- 
| pletely shrouded in metal case. £€10/10/-, carriage 


same | 5/.. 


| HEAVY DUTY AUTO. TRANSFORMERS. 
1.6 KVA tapped 0, 110, 150, 190, 230 volts. 


£4/17/6, carriage 5/- 
HEAVY DUTY FILAMENT TRANSFOR- 
1S — Prim. 200/240 v. 


| MERS, sec. 6.3 v. 

50 cycle. 17/6, antes } 

SPECIAL OFFER AM "6 mfd. 1500 v. con- 
densers, size 43in. x ¢ 32in. xin. 5/6, carriage 9d. 
30FT. LENGTH COILS CO-AXIAL CABLE, 
with Pye sockets on each end. 8/6, carriage I/-. 
169/171 Edgware Road, London, W.2. Pad. 785! 
125 Tottenham Court Rd., W.!. Eus. 4962 
All orders and enquiries to our Edgware Road branch, 
please. Open all day Saturday at the Edgware Road 
Branch. 


May, 1951 WrrELESS WorLD 


AGENCIES 
MAINS TRANSFORMERS A* Australian representative of a large elec- THE 


trical and rad.o establishment will 
Interleaved and impregnated. Screened : 


Primaries tapped 200/250 voles ev sand wou Pat BRITISH NATIONAL 


cussing the Sossinns lities of agency rep: eceneats on 
Drop Through Type. Top shroud. Co.nmunicat:o' shou.d oe sent to P D I oO SC i O 8) L 
250-0-250 v. 60 m/a., 6.3 v.3a.,5v.2a 86 Holds worth. ¢/o “Bani of New South Wales. Be R A 
aeey S 
Following types have Universal L.T. % = TUITION ESTD. 1940 
windings : 6.3-4-0 v. 4a. C.T., 5-4-0 v "[SLEVISION. 
a 


250-0-250 v. 80 mia. | THE SOT Pe yh a wr p ante gp is the 
4 7 on.y school in rea: Tritain devoted solely to 
ete ms 80 mia. aha Pte training in che eae = sch 3 Sp.cia me } NOW IN OUR ELEVENTH 
-0- es poevseonsonpnnen’d providing guarantee ome-stu training for 
250-0-250 v. toh, nc haseniaonhtentic / the R.T.E.B. Te.evision Servicing Certificate and YEAR AND STILL 
300-0-300 v. " : , the Brit.L.R.E. Te.evision examination; full 
350-0-350 v. gepalle oe ng eo oaths Television | 
es ' | Sch 13, North Ave., Lona W.i3 0051 
Fully Shrouded Upright Types. | rp "COLLEGE OF AERONAUTICS, Cranfield. oh We PReade 
350-0-350 v, 150 mja., 


6.3-4-0 v. 6 a 


C.T., 5-4-Ov.3a | TWO-YEAR course in Aircraft Electrical En- 
350-0-350 v. oso m/a., (6.3.7 a.,4v.  Ba., PLICATIONS are invited for admission to H AS EV E R FAI LED 
cee oe | Reha Skeets Sime et | cas his ceamivan 
6. re v 4a. C.T. 5 v.32. (suitable for | College, provides a good grounding in aero- pass is examination(s) after yet 
Williamson Amplifier)... nautical applications of electrical engineering. in. || pleting our appropriate study course! 


Williamson Amplifier Coonpoucata, sone of electronic techniques in measure- NOTHING SUCCEEDS LIKE SUCCESS 


i; airborne radio and radar de- 
Output Transformer 1.7 Ne SOCS......... ~ sen otarvomeck . ft electrical 
Main Amp. Chokes No. !.................. ; coke iguoemes we the || and what we have done a thousand 
No. 2 25/- || second year students have the opportunity to || times already, for others, we can do 
Pre-amp Choke 50 H. 20 m/a. 15000.. participate in research work to form the subject f YOU ' 
Pre-amp. Mains Transformer, 325-0-325 | Of a thesis. again, for E 
20 63.15 3 25 APPLICANTS should have a University Degree 
v. m/a.,6.3 v. 15a. 6.3 v. 0.6a.... a or Higher National Certificate, with some pre- A.M.Brit.1.R.E. and 
Undrilied Aluminium Chassis. \ age § snowledge pM engineering. os -' . 
| the College may, after interview, admit candi- 
aac wee 104: 12 9in., 12/6 dates without chese qualifications, who are of CITY and GUILDS Radio and 
- KOIN., IVIN, X GIN., > 41m. x Jin., H an equivalent educational standard. 
I4in. x 9in., I6in. x Bin. 13/6; I4in. x in. FURTHER information and forms of application Telecommunications Exams., etc., etc. 
14/6. may be sorainet Done oe hetres, Tpe College 
o eronautics, ranfie etchiey, ucks. | , taf . . : . 
Tallon Viewmaster Cabinets. ADIO training—P.M.G. mae ana i.E.B. |] Six months’ trial period without obligation 
Yin. Table Model... A & Dip.oma;, prospectus free.—Technical Cc to continue. 
12in. Table Model... ae * {AIRELESS operating: attendance and aad Ple t this advt d send m4 
9in. Console Model.. a | Vy : : sase mention this advt. and send for fre: 


ee ourses: stamp for reply Manager - 4 
W.B. 9in. Table Model. . . aw wire Schoo ‘ool. Mi ss don, } booklet and sample lesson to: — 


B.V.A. and TUNGSRAM VALVES. “ ° 
Send for the eo you require and pay the al you.—See the B.N.R.S. q STUDIES DIRECTOR 
postman C.O | this se. 0172 | : 

S$ d a for | | GEE the world, 600 Radio Officers required; BRITISH NATIONAL RADIO SCHOOL 
en . Stamps for lists. ‘ send 2d stamp for prospectus to Britain's he 

olleg Ps s 66, ADOISSOMBE ROAD, CROY ' 
COULPHONE RADIO leading college: we train most, in shortest period, : OYDON 


- at lowest cost.—Wireless College. C olwyn Bay 4 Ph 
53, Burscough Street, Ormskirk, Lancs. || A - “Guiids. aR. AR ele. OW, oe 
over 95% successes. For details of “exams and 


Lo aes: 


-. write for he Ce e m —free 
(Dept. 387B). PStrattord Piace jan 


e's *] 
TORWOOD Technical College, W. Norwood. 
London, S.E.27.—Full-time. part-time day 
and evening courses in radio and saan (tech- 
and servicing), radar and line; prepara- 


r ms ta examinations. C, & G. Pull oY " 9 
DU K - & CO Fechnological RTED, Amatcir transmitting || “* YOuCAN rely on us 
4 im, ir Cc S (A) | 
eo || Hoe th itd: ritee, telecom. prospectus (A) |} ron CLEAN COMPONENTS AT COMPETITIVE 


from the secretary; I 
MUST BE SOLD. SPACE REQUIRED. yy PBoard’s aig +4 
. . mination ras i ostal 

e Stor P.M.G. oP eat ciass Conti. IMMEDIATE DISPATCH 

bg 53. SRARSETEENS. 3/6. 2.4 to 6.5, 4.8 to } ur Radio “Transmitting licence. 


a 
1 ae slightly damaged and a little i of Telegraphy. Ltd.. 
contains:—44 conds; (inc luding 5 tuning) -+ || 179. nam Rd.. London, 5.W.9. (40 years’ | MIDGET COIL-PACKS 
midget V/contro! for speaker; 3 V/holders (less valves); perien coachin students in wireless | 
choke: dial working on continuous ecrol (slow motion); telegraph and allied subjects.) [0124 These are an ideal miniature Coil-Pack 
' jer, t “ele type switch; 2 coaxial sockets, || HE Institute of Practical Radio Engineers enpeciclly suleed where enete fe Gesleed 
h, 3 P.B. worm drives, chassis sockets have available home study courses in every tT pe a pa . 
ile) springs, 5 coil formers, metal chassis mane of radio and television engineering. hey consist of iron-cored miniature coils 
nium case, 9] x 5) x 6fin., sets not guaranteed jalising in the practical training of appren- for both Aerial and Oscillator stages, built-in 
Post 1/6 tlees in the Fetal} erede: ee sates feet Wavechange switch and midget trimmers. 
— a 
TYPE 22/49 TRANSMITTER. 2/6. felay, crystal and moderate.—The Syllabus of Instruction 


They are intended for an |.F. of 465 Ke/s. and 
Otherwise perfect. “Transmitter roe Oa Tnald “House, ie Fairfield “Ra: LF. Transformers type RS/GB 465 (12/6d. 
s 11 fixed cond. ; 6-way Jones socket; Crouch @nd. London. N.8 1008s per pair) are the ideal companions for a 
national V/holders; 2 tag panels; press button || BOOKS, INSTRUCTIONS, ETC. trouble-free superhet. 
switch, panel of sockets for crystals; ¢ wave choke .! : 
bank Yaxley switch; aerial panel; intervalve trans; "mont rhet ; ost || TYPE “AR” 
locking clamps; lamp holder; 4 slow motion drives; | free; tical Rad 2 ly MW'LW/GRAM Ran : 200-550 
valve caps: metal chassis and cover; no valves. Ideal 2 st | - ges: metres, 
for amplifier ion ox. contetia re guaeanieed tree; mem ats pee 800-2,000 metres. 
Post 1/¢ st’ free.—Secretary. 1.P.R.E.. 20. Fairfiel SIZE : Length 2jin. Width I2in. Depth tin. 
TYPE 25 1196 SUPERHET RECEIVER. 9'6. Fors d.. London N.8. 0089 || type “sg” 
the vert easily to A.C. Unive or ee ee s 
Battery ve receivers. 465 IP's 4 tuning conde; Television Demonstration || Mv/SW/GRAM. Ranges : 200-550 metres, 
2s © on 32 ans. ; switches, v/ controls. * - 
v ae and all the us pet Secs vatece, NOTE? of Sets and components every |} SIZE Ae Tyee rae 
we supply PREF mains drawings. Post 1/6 Friday 8-10 p.m. | 
TY. PRE-AMPLIFIER. 6:6, Post 1/6. Requires | TELEVISION CIRCUITS FOR | hts . Sag —rr 
valve THE CONSTRUCTOR ! metres 
T. vLEmeEs For 8in., 983. of 10in., 50’-. Or“ Filter’ New Second Edition !/6 post free. 200-250 metres, 17-50 metres 
55 - |} SIZE : Length 34in. Widch tin. Depth Itin 
ELECTRIC MOTOR BLOWER. 50/-. 1/3rd h.p. HAYNES RADIO Ltd. [I sen onl "S” ccch BE. TYPE “C” 
AA ‘°° v. Can 7 a onvertes d to 230 — Manufacturers of the compleve range of Television hb 28/6 Pos 64 im. 
o—3250 hom. i epladie. Carr. || Receiving Equipment. sa ‘ 
extra | Queensway Enfield Middlesex |} Ai! coils enclosed—ail iron-dust cores 
} 
| 


PANNIER > 15/6 each. Limited quantities. 1 peneetinned A a aR ~~ d Pibp re A 95 Athen x 
air Made of tough, vulcanised, rubberised connections needed to external circuit 
Water and dust tight, lined 
Require only fixing clips. 
as good at twice the price. No P. Tax. 

Half post 1 


RADIO G200 OFFERS re + fee. ® 
CATHODE RAY INDICATOR UNIT atalogue with Data, 3d. 
TYPE “97” complete with all valves and 6in. 


C.R. Tube. ys BA Ry VRS4, EB34, RADIO SERVICING Co. 


Stamps ONLY for liste A super bargain B2aq. Gack. Carriage 5s. 

Trade ond Overseas enquiries invited. 
219 ILFORD LANE, ILFORD, Overseas Cables : ‘“Hoilerad, Maidstone.” | eee : 
ESSEX. ILFord 0295 || ARTHUR HOILE, Phone: 28/2 77, T7A, Bus; 2% Tram. Wandsworth RB. i SR. Stati 


Money back guarantee Cash with order please. 


444, Wandsworth Road, Londoa, $.W.2 
Phone: MACaulay 4155. : 


Open til! 6.30 p.ra 


55, UNION ST., MAIDSTONE, KENT 
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' = WVIEWMASTERY —— - 
ENVELOPE, LONDON or MIDLAND 5 = 
YOUR METER DAMAGED?  "NVELOPE, LONDON or MIDLAND 5; | * 
| 100K Midget Volume Concrols. 1/9 
4 .™M Tubulars 6d. bad S ° 
Leatine| aad CRE amen ene“ MBadiospares 
iectrica ist. 
Instrument CARLOW RADIO - 
Repairs | GREENFIELD, BEDFORD. Ouality Parts 
Industry. | 


The 
Repairs by skilled craftemen to all makes and types of UPLE = _ 7 7 
Voltmeters, Ammeters, Microammeters, Multirange Test Service Engineer's 
meters, Electrical Thermometers, Recording Instruments, 
Synchronous Clocks, et Quick deliveries—for speedy 


4 ¥ = 
estimate send defective instrument by registered post to ; | First r hoice 


L. GLASER | 
Se Electrical  chetemh Repairers CRANMER av. / EALING: Ww 13. 


341 CITY ROAD, E.C.! — S 
Tel. Terminus 2489 t and Coil to the Trade 


Telephone: EALing = 


ENGINEERS ! ¢ | « GLOBE-KING ” | LIFIERS Quality 


Vastoow paw or ex = you must Short Wave is and Components. Produc- | | MPL KIT for 
EZERING OPPORTU. . ‘ tion fully booked 1 
- "ML E. AMLCE., iontully ' itaten. rr hi commence HOME CONSTRUCTORS 
Watch this Magazine for iater announcements 


r — . A compl set of to construct a 10 

de ‘ | 

; all branches JOHNSONS (Radio) watt amplifier including Woden potted mains 

of Engineering — | transformer. 5 valves. 10 in. speaker with trans- 
~ MACCLESFIELD former. Components of the highest quality. No 

maninnesieiishbapanisn Govt. surplus. Three switched inputs, negative 


if you u're earning 


om iz feed back, push-pull output Price Com 
tee : , plete 
E Seah token om AUTOMATIC. SWITCHES— tone control, steel chassis. to the last screw 
: -_ TEnerinengt | Suitable home or small hail £8 re) re) 
: OrroRTUM TIES” ELECTRIC “CLOCKWORK CASH WITH ORDER. 
a (Subject) 
B. 1. E. T. From 35/- EACH 
All guaranteed for a year. } £ ET K O V E N T D 
Shakespeare Hse. Write for illustrated lists: DONOHOE 
nary Siratiord Place 2 UPPER NORFOLK ST., WOR: H oHicLDS, 


1 to 100 AMPS. 7 to 35 DAYS 


ELECTRIC EQUIPMENT 
NORTHUMBERLAND Chapel Lane, Sands, High Wycombe Tel : 1152/3 


IAT, WATTTEo.easne CNG icevoe, 


RADIOMENDERS LIMITED | | RELAYS 
FOR SPECIAL TRANSFORMERS AND REWINDS AND 
OCK 


We specialise in 


Arve “eNonss COR econ Et ates 
INSTRUMENT COILS, Etc. LARGEST EX-GOVT. ST 


Highest workmanship Good Delivery IN GT. BRITAIN 
* Types 600-3000 Relays — Siemens High Speed 
RADIOMENDERS, LTD. Also A.C. 250 volts 50 cycles 


a ‘ Uniselector Switches, Telephone Switch-boards, Telephone Components, 
Television & Radio Apparatus, Transformer & Coilwinders. Plugs, Jacks, Handsets — Government Contractors. 


Toes — JACK DAVIS (RELAYS) LTD. (opt. w) 
LIV 2261. Trade enquiries invited. Established 16 years. | [35 PERCY STREET, LONDON, W.! 


Phones : MUSeum 7960 LANgham 482! 


PRA 
1070 Sernnene tee wwao||| SECTIONAL STEEL MASTS 


Tet LADbroke 173% 
AMPLIFIERS. 


purpose units. 


Ex-Government Surplus Steel Tubing, made 
. New. feedback. into Sectional Masts. Ideal for Television, 
£9/15).. MODEL ACISE. 6 vaive. | | Radic Flag Staffs, etc. Each Section approx. 
2° dia. and 5° 6” long. 
output 


AO sone vise, for DU AG tainn lift. Mast (2 sections) 12/6d. Carr. 2/6d. 
Pe ; = = valve 10 watt outpat. ° . F 
meen. AgeeR any. back over 3 stages, S19/19)-, 22ft. Mast (4 sections) 22/6d. Carr. 3/6d. 


All are complete with cases ‘and 

hrome handles. They have a 
separate microphone stage. Separate inputs for mike and gram., allowing individual | 0 
pg ce Outten oan openers Max np leone a AT THESE PRICES THEY CANNOT LAST LONG 
full stated output average Mike .003, Gram. 3 v. HP. terms available. 
ACOC, 5 valve P/P &-10 watt unit for records, radio etc. Feedback over os C | Send S.A.E. for our latest Clearance List of 
Output to 3, 8, 15 ohms, 29 18.6 MODEL. AC4C, 3 valve record radio ampli | Radio and other Equipment. 
4 watts to 3 ohms, 25/5/- t alns 25.5 .-. Prendeg ‘list. 
Poll range of accessories sivall able, incl fine Rot mel Crystal Mikes, 105 - he T & ’ Ww 7 ST RE 
Goodmans 12in. P.M. 26/15/-; Collar , "Re ord Players, rim drive } 
magnetic model, £26/9/- F 15 -. Jack oa 16 each extra 

Nea 


atStation: Kensal Gir : 203, STAVELEY RD., WOLVERHAMPTON 


May, 1951 WIRELESS WORLD 


OUTSTANDING OFFERS FOR This Month's 
EXPORT ONLY G2AK Meerosine GUM 


U.S.A. RADIO EQUIPMENT 1/6 postage. 
a A Ne ays at lien — ARSED SPARE CRYSTALS. 455 Ke/s. 15)- each. 
st 
Mode 160-9” 24 od RECEIVERS. Type [8. Cover 6-9 Mc's, and are for battery opera- 
TRANSMITTERS/RECEIVERS SCR-536 tion. New condition. Only 17/6 each. Phones to suit 4/6. 
TEST EQUIPMENT 15-46 MOVING COIL HEADPHONES with moving coil micro- 
AN/TTQ-1 EQUIPMENT phone. Price 6. Post |-. Transformer to match 2/-. High 
U.S.A. RADAR EQUIPMENT resistance headphones, 4,000 ohms, 8/6 per pair. Post 1/-. 
MK.26 (Models 3 and 4) CABLE. [0fc. length flexible T.R.S. 3-core. Fitted with 3 position 
BM-Units switch and plug. 1/6 post free. 


ve . se , TWIN RIBBON FEEDER. Heavy duty 300 ohm, Sd. per yd. 
-Units 


ase ‘ Standard K25 300 ohm ribbon, 9d. per yd. Co-ax. cable, fin. dia. 
APS-3, 4 and 6 Units and Spares 70 ohm, 8d. per yd. jin. dia., I/- per yd. 7ft. length fin. dia. 
RADIO AND RADAR SPARES (U.S.A.) Co-ax. with Pye plug one end, 1/6, post free. All other Co-ax. 
; A , and feeder, plus |/6 post any length. 

for most types of American Radio and Radar Trans- 
mitters and Receivers 2g wedge yk yea S watt wire-wound ae 25 k., 2. 
hm and 2, hm watt wire-w i 
AIRCRAFT INSTRUMENTS & ACCESSORIES (U.8.A.) Poet ae ak ei tee und on teary Cramate 


former, 3/6 each. Carbon Type Potentiometers, 50k. 
(Generators, Starters, Aviation Instruments) | meg., 2 meg., 1/6. 


Switchboards-Charging 1260w. No. 1 BRAND NEW 807 VALVES. 10)- each or 4 for 35)-. 


(several hundred) AERIAL INSULATORS. Pyrex 7in. ribbed glass, 3/6 per pair, 


ORS lus t/- post. 
Individual Test Certificates and ALD. Certificates can e _ 


be supplied upon request. STATION LOG BOOKS. 200 pages printed one side only. 
Size Bin. x Ilin. First class paper and bound with heavy cover. 
Price 17/6. 


ENQURES TO Carriage paid on all orders over £1 except where stated. Please 
it 3 R I T i | “e H include small amount for orders under £1. 
SAROZAL LTD + a aan 
” 


(Export Branch) || CHAS. H. YOUNG, G2AK 
1, BRISTOL HOUSE, SOUTHAMPTON ROW, LONDON, W.C.1 Ai Callers @ 110 DALE END, BIRMINGHAM 


Telephone : HOLborn 6763/4/5 Cables : Sarozal, London Phone : CENTRAL 1635 


OVERSEAS BUYERS ARE CORDIALLY INVITED TO VISIT Mail Orders to 102 HOLLOWAY HEAD, BIRMINGHAM 
OUR WAREHOUSES, SHOWROOMS AND LABORATORY Phone: MIDLAND 3254 


| LYONS RADIO Ltd.—— 
RADIO DEALERS AND | | VALVE GUIDE. Contains full data on more than 2,000 British and 


American valves and Television C.R. Tubes with base diagrams included. 


S 7 8 Vv i Cc E N G 5 N £ g fe Ss price 53, yo Fp modern work on valve data in this country. 


TELESCOPIC BINGHY AERIAL MASTS. Extend to 7ft. 3in. 
WE HAVE WHAT YOU WANT (2ft. when retracted). Max.dia.ijin. Min. gin. PRICE 7/6, on I/-. 
to service your Radio & Television Receivers. STROBE UNIT, TYPE 68. A radar unit containing a wealth of 
Stock Lines all Types of Condensers—Mains a nm ay ry “ principal yas momager ad men savas 
I—VRI16, |1—5Z4, mfd. meta! cased paper condensers, . wkg., 
Rent ie ee wire-wound and carbon pots., a 230 v. 15-30 mA. oe rectifier, 
Resistors — Loud Speakers, and many 2-relays one 2,000 the other 6,500 ohms, switches, H.F. chokes, pilot 
A t | light holder, tag boards, etc. In brand new unused condition. 
attractive items at low prices. PRICE 526, carriage 5/-. 
SEND FOR OUR MONTHLY BULLETIN MAINS TRANSFORMERS. Primary 200 to 250 v. 50 c.p.s. 
which includes special bargain lines. ponent ¢ +; re at 2 ange bs v.atSa., aS 9 4 - and 
. v. or 5 v. x a r upright, sideways or as drop-thro. chassis 
— TRADE ONLY SUPPLIED — | mounting. Brand new and fully guaranteed. PRICE 18/6, post 1/6. 
HOME and OVERSEAS RECEIVER. TYPE 3547. R-Fr ag aa Pye 45 Mic. 
strip, relays, 24 v. motor, hundreds other useful components, 
Vv. E. S. WHOLESALE SERVICES LTD. including 8 other valves. in good condition. PRICE £5/10)- 
11, GUNNERSBURY LANE, WEST ACTON, W.3 | | | carriage 6/6. 
‘Phone : ACOrn 5027 3. GOLDHAWK RD. (Dept, M. i) a BUSH, LONDON, W.i12 
Telephone : e: 


HOME and OVERSEAS CONDENSERS 


RADIO DEALERS & SERVICE ENGINEERS 


Silver Mica - Tubular - Mansbridge 
CRYSTALS American * British 

Write for our 1951 Wholesale Price List, giving HEADPHONES High and Low Impedance 
details of A. W. F. Loudspeaker cone assemblies, METERS Thermo * Moving Coil» Movingliron 
for fast, economical repairs in your own workshops. PLUG & SOCKETS Ail Types 

A. W. F. Range of Transformers for nearly all replace- RESISTORS Carbon and wire weund 


ments. T. C. C. Capacitors, Tungsram Valves, Erie ; 
Resistors & Potentiometers. “View Master” & VOLUMECONTROLS Carbon and wire wound 


| 
“Electronic Engineering '’ Televisor Components We hold large and comprehensive stocks of new components 
& Cabinets. Brass B. A. Screws, etc., and hundreds | and units, both Government and Manufacturers’ Surplus 


of other lines. Postage 3d. Inland. 2/- Overseas No. 19 Set, Equipment Available. 
Air Mail. Wholesale and Export Only. 


___ ANDERS RADIO LTD 


A.W. F. RADIO PRODUCTS 


TATLER CHAMBERS THORNTON ROAD 
BRADFORD ~— YORKS. 


167 eo ROAD, LONDON, N.W.I 
Eus. : st. 1928 


WIRELESS 


INDEX TO ADVERTISERS 


A.A. Tools 
Acoustical Mig. Co.. Li 


a.” Sy ot 
Acru Electric Tool Mig. Co., Ltd., The . 


Adcola Products, Ltd. 
Aerialite, Lid. 
Allan, mor Radios. Lid: 


Antiference, Ltd. 


Lt 
Reseateths Eol1 wena & Electrical Equipt 


Co., Ltd ; 
A.W.P. Radio Pr roducts 


B. & H. Radio 
Bakers ** Se! thurs * Radio 
Baldwin Instrument Co., “Li da 


Ltd . 
Birmingham Sound Reproducers, Ltd 
(G amophone & Record 
ings) 
Britain. Chas (Radio), Ltd. 
British Communications Corpn., Ltd 
British Institute of Engineering 


nology 
British Insulated Callender’s Cables, 


Dritieh Nati eet Radio Schoo! 
ish Ph boratories 
Exhibition 


British Savozal 
Brookes Crystals 
j G 


Bullers, Ltd 


Cabot Radio Co., Ltd. 
Candler System Co 
Carlow Radio 
Champion Products 


| Galp ‘: Pennine Amplifiers 
Gardners Radio, Ltd. ee 3 Pitman, Sir Isaac, 
Gariand Bro: ete ‘ Plessey Co., Ltd. ... 
seenece” Electric’ Co., Ltd eee | Post Radio eee es 

L. aoe { Pratts Radio . 

Goodmans industries, Ltd Premier Radio Co 
Goodseil, Lid 
Gramp.an Reprodui ers, Ltd 


Gray, Arthur, Quality 


35 Ma 
P 4 « , 
Wireless & Television Co., Ltd. 97 | Guild of Radio Service Enginee: Quartz C rystal Co., Ltd. 
am. 


Hall Electric, Ltd 8 | Radio Exchange Co 
Hallam, Seigh & Cheston, Lid ae ) Radio Merchand.se Co., I 
Hartiey. H. A.. Co., Ltd. ee 92 Radio Servicing Co, 
Hatfield Instruments es Rado Supply Co. .... 
Hayes Co., The 2 ‘ . Radiomenders, - 
Haynes Radio. Ltd. 107 Radiospares, Ltc 
Hazi a Desi Ltd f Rainbow Radio Mtg. Co., Ltd. 
H » Telegraph Works Co Redifon, Ltd. Terres vans 
eae 10€ oe liance Mfg. Co. (Southwark), Ltd. ::: 
(2 eg & Amplifiers, Ltd. .. 
fo inson, PF. C., & Partners, Ltd 
Roding Laboratories . 
, i ; Rogers Development Co 
omelab Instruments » ‘ Rollet, H., Ans ae 
P. Radio Services, Ltd ~ Royal Air Fo ” The 
unt, A. H., Ltd. Runbaken Electrical Products 


t 


Imhof, Alfred, Ltd 
Industrial Electronics 


ford Electrical Instruments, 
International Correspondence Schoo! ~ 


2 Savage Transformers, ‘Ltd. 
Jackson Bros, (London), Ltd Scharf. Erwin 
B."’ Service. The .. Sifam El ectrical Instrument Co.., 
Johnsons _ (Radio) Simon Sound Service 
Juneero, Ltd. , ] Smith, H. L., & Co., Ltd 
Smith. G. W. (Radio), Lid. 
Lasky's Radio 2 Sound Sales, Ltd 
Lawrence, G., & Co. 3 Southern Radio ‘Suppiy, Ltd 
Leak, H. J., & Co., Lid : 7 Spencer West 
Lewis Radio So. : , 1 Sphere Radio, 
Locewood & C 10 bility. Radio Components Ltd 
London Centrai Radio Store 35 ndard Telephones & Cables, Lid 
London Rad.o Supply Co 47 | Steatite & Porcelain Products, 
we Bros. P 0 Stern Radio, Ltd 
Lowther Mig. Co. . 2 den, A, R., & Co. (Engineers), Ltd. 
Lyons, Claude, Ltd. Siaeasee ps anbye pacoils ‘ ‘ 
Lyons Radio .. ; neiinoae : ‘ Szymanski, S. 


Chancery Precision Instrument Service Mail Order Supply Co. wees 77 |. Taylor Electrical Instruments, 


td. opees 
Chapman, C. T. (Reproducers), Ltda 
Charlies Amplifiers, Ltd. 
Cinema-Television, Ltd 
Clydesdale Supply Co., Ltd. 
Cohen, D. 5 
Cosmocord, obi > 
Ltd 
Coul iphone “adi 
Coventry Radio 


pee Suvplies. Ltd 
ack (Relays), tae. 
1, Ltd 


Drayton Regu! ator & Instrument Co., Ltd 
Dubilier Condenser Co. (1925), Lid 
Duke ess 

Dun Electronics 

Dupley Electronics, Ltd 


Edison Swan Electric Co., Ltd 

Electradix Radios 

Flectro Acoustic Develooments 

Electro Technica! Assemblies 

Electronic Instruments. Ltd 

Electronic Precision Equipment 

rie seg = Service (Hallamshire), Ltd 
M.G. Handmade Gramophones Ltd 

FE ‘M.I, Institutes 

E.M.I. Sales & Service. Ltd. 

Erskine Laboratories, Ltd 

Eta Too! Co. (Leicester), Lid. 


Fluxite. Ltd. 
Frith Radiocraft, Ltd. 
Furzehill Laboratories, Ltd. 


om 3 
2 
~ 
De 


Lt 
Marconi Instruments | 21 | Taylor, Tunnicliff (Refractories), a ial 15 
Marconi's Wireless Telegraph Co., L 5 4 Telecraft, Ltd. 55. 104 
McCarthy Radio . ds . | Telegraph Condenser Co., Ltd. Cover iii 
McElroy-Adams Mfg. Group, Ltd | Construction’ & Maintenance 
McMurdo Instruments Co. , Ltd. ~ . ” pe 
Measuring Instruments (Pullin), d Tele-Radio’ (943) Ltd 
Metro Pex, Ltd. es Thermonic Preene ts, Ltd eves 
Metropolitan-Vickers Electrical » 25 | Transradio, Ltd eee 
Midland Instrument Co aT ee 8 Trix Electrical Co., Lid ; Edit 


NAS SHAD BH 


To) 


Modern Electrics, Ltd. . | Ultra Electric, Ltd. . : 

Supplies. Ltd. ..... san United Insulator Co., Ltd. ............ 
a tart Ltd. a Universal Electrical Instruments Corpn 
Multicore Soiders, Ltd : sover iv | University Radio, Ltd. tees 
Mycalex, Ltd. .. § 


5O0 


~LO 
VAIVQSLSHDH 


Validus Aerials 
New Electrone Supplies Co : va'radio. Ltd. 
New London Electron Works d., Tt 5 Vv Who'esale Services, 
Newman, J. & S., Ltd Hie Vv tavox t 
Northern ae Services . a tise ee } Voigt Patents, Ltd. * 
Nort hern Transformers Co. yeankis : Vortexion, Ltd. .. 


ee 
88s 


No 


On 


Nusound Products . . 10° Walton’s Wireless Stores 
Wayne Kerr Laboratories, Ltd., The 
Oliver Pell Control, Ltd . A Ld inghouse Brake & Signal Co., Ltd. 
Olympic Radio Components 4 nouth Radio Mfg. Co., Ltd., The 
Osmor Radio Products, Ltd. 34 | Whartedale Wireless Works 2 
Whiteley Electrical Radio Co., Ltd 
Painton & Co., Ltd. 5 Wilco Electronics 
Park Radi = on es 2 Wilkinson, L., 
Parmeko, setts Wireless Telegraph College 
Partridge renatorns ers, Ltd ce Woden Transformer Co., Ltd 
P.C. etic OE A j nt & Weaire, Ltd. 


IN gy 
rot) 


ot 


NeLAS 


Pearce, 
Pearson, iu & J. 


ACRU ELECTRIC 1 TOOL MFG. CO. LTD. 123, Hyde Rad. Ardwick, Manchester, 12 


ACRU-NEON 
INDICATOR LAMPS 


are now available 
for EVERY PURPOSE 
12 new models from }” DIA. 


Dome to 1}” DIA. for all voltages 
from 60 to 500 A.C, or D, 


4 ASK FOR NEW LEAFLETS 


Ltn oJ 


yg hyn a embed Oh, Keates, O01, Se Gompreme Beas 20m, Paris Garden, London, 1. 
New Zmatazp: Gotch, Lad. Ip A. H. Wheeler & Co. Gamapa : The Wm. Devenom Subscription 
Central News Aguey, Wak, Wilken ‘Deven & bees Ga, oe Umtrap Seavms: The he International News Co. 


Wiretess WorRLD 


Condenser leadership 
-frrom the inside! 


Terminal hermetically sealed: 
two pronged soldering tag. 


Robust bakelite case: maxi- 
mum path between terminals 
to avoid possible flash-over. 


Series wound element: con- 
servatively rated to provide 
ample safety margin. 


“*Visconol”’ impregnation and 
filling for safe H.V. working; 
prevents arcing or brushing. 


clermetic sealing on to special 
gasket avoids reliance on 
soldered joints. 


Sturdy one-hole fixing. 


Suitable for use in conditions 
of tropical humidity. 


The unique design of these chassis-mounting Condensers 
renders them eminently suitable for television and 
allied high voltage applications up to 50,000 v. where exceptionally 
stringent conditions are likely to be encountered. They are 
processed with the newly developed impregnant ‘‘ Visconol"’, which 
affords the advantages of adequate voltage 
rating and low power factor, whilst improv- 
ing the stability of the dielectric and its 
power to withstand sharp-front short-time 
surges. Wide range of working temperature * 
-40°C. to +71°C., ensures reliable operatior 


. under most stringent conditions. 
Mr. Test 8 


‘VISCONOL’ CATHODRAY CONDENSERS 


THE TELEGRAPH CONDENSER CO. LTD: RADIO DIVISION: LONDON: W.3: Tel: Acorn 0061 (9 lines) 
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THE FINEST CORED SOLDER IN THE WORLD 


SPECIFIED ALL OVER THE WORLD 


It is impossible for us to 
show illustrations of all the 
manufacturers who use Ersin 
Multicore Solder. We apolo- 
gise to those who are not 
included in this advertisement. 


DuMont Factory, 
Newark, U.S.A. 


Philips Argentina S.A. 
Saovedra, Buenos Aires 


Denalien Admiral 
Corporation, 
Malton, Ontario. 


Bang & Olufsen, Struer, 


Philips Radio Factory, 
Calcutta, India. 


Luxor Radio Factory, 
Motala, Sweden. 


Invictus Radio Works, 


Brazil. 


Amalgamated Wireless Ltd., 


Sydney, Australia, 


Collier & Beale, Wellington, 


New Zealand. — 


FOR THESE EIGHT GOOD REASONS 


@ The 3-cored construction 
guarantees flux continuity 
and prevents “dry” or H.R. 
joints. 

@ Multiple core composi- 
tion means thinner walls of 
solder, which result in 
instant melting. 


@ The correct proportion 
of flux to solder is always 
assuted-no extra flux is 
tequired. 

@ Soldered joints made 
with Ersin Multicore re- 
main free from corrosion 
even after prolonged ex- 
posure. 


ERSIN 


SOLDER WIRE 
MULTICORE SOLDERS LTD., MELLIER HOUSE, ALBEMARLE STREET, LONDON, W.1 


GUE 


Nyl 


THREE GORE 


@ The flux residue is im- 
pervious to moisture, hard, 
hon-sticky, non-toxic, and 
avoids accumulation of dirt. 


@ For more than a decade 
the same unvyarying and 
consistently high quality. 


SIZE 


wou BSS. 25" 
Sa 


1 CARTONS 5/- RETAIL. 


| Catalogue 
Ref. No 


| 

C.16014 

| C.16018 
C.14013 
C.14016 


Alloy 


60/40 
60/40 
40/60 
40/60 


Tin/Lead |S-W.G 


14 
18 
13 
16 


Approx. Length 
per Carton 


13 feet 
37 feet 
13 feet 
26 feet 


¢ REGent 1411 


